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Comparative Phylogenetic Methods  
and the Study of Pattern and Process in Kinship
Fiona Jordan
If we ask how it is that a society has the social institutions that it does have  
at a particular time the answer can only be supplied by history. 
5DGFOLϱH%URZQ
Phylogenies can be used to infer the historical evolutionary processes that  
must have existed in the past, given the patterns of diversity seen in the present. 
3DJHO
$QWKURSRORJ\EHJDQE\FRPSDULQJDVSHFWVRINLQVKLS
DFURVVFXOWXUHVZKLOHOLQJXLVWVLQWHUHVWHGLQVHPDQWLF
GRPDLQVVXFKDVNLQVKLSQHFHVVDULO\FRPSDUHDFURVVODQ
JXDJHV,QWKLVFKDSWHU,VKRZKRZSK\ORJHQHWLFFRPSDUD
WLYHPHWKRGVIURPHYROXWLRQDU\ELRORJ\FDQEHXVHGWR
VWXG\HYROXWLRQDU\SURFHVVHVUHODWLQJWRNLQVKLSDQGNLQ
VKLSWHUPLQRORJLHVDFURVVODQJXDJHDQGFXOWXUH7RSURS
HUO\VWXG\FXOWXUDOHYROXWLRQDFURVVSRSXODWLRQVZHQHHG
WRDFFRXQWIRUWKHHϱHFWWKDWVKDUHGDQFHVWU\PD\KDYHLQ
FUHDWLQJUHODWLRQVKLSVDQGSDWWHUQVLQWKHWUDLWVZHH[DP
LQHDSUREOHPUHFRJQL]HGLQDQWKURSRORJ\VLQFH*DOWRQ
7\ORU7RFRPEDWZKDWLVHVVHQWLDOO\WKHVDPHGLϫ
FXOW\—WKHKLHUDUFKLFDOUHODWHGQHVVRIVSHFLHV—HYROXWLRQ
DU\ELRORJLVWVHPSOR\SK\ORJHQLHVIDPLO\WUHHVRIVSHFLHV
DVSRSXODWLRQKLVWRULHVDQGXVHDVHWRIVWDWLVWLFDOWHFK
QLTXHVFDOOHGFRPSDUDWLYHPHWKRGVWRFRQWUROIRUHYROX
WLRQDU\KLVWRU\LQWUDLWHYROXWLRQ)HOVHQVWHLQ+DU
YH\DQG3DJHO$QWKURSRORJLVWVOLNHELRORJLVWVDUH
PRVWRIWHQLQWHUHVWHGLQHYROXWLRQDU\SURFHVVHVEH\RQG
UHFRQVWUXFWLQJ´WKHWUHHµVRSK\ORJHQLHVDQGFRPSDUD
WLYHPHWKRGVDUHQRWPHDQWDVDUHSODFHPHQWIRUH[LVWLQJ
DSSURDFKHVEXWDUHVLPSO\DQRWKHUWRROIRUWKHVFLHQWLϧF
WRRONLW
.LQVKLSWHUPLQRORJLHVFRQVWLWXWHGWKHUDZPDWHULDO
IRUWKHHDUOLHVWVFLHQWLϧFLHFRPSDUDWLYHDQWKURSRORJ\
0RUJDQ:KLOHWKHSRVWPRGHUQWXUQLQDQWKURSRO
RJ\VDZWKHDEDQGRQPHQWRIWKHVFLHQWLϧFDSSURDFKLQ
PDQ\DVSHFWV'·$QGUDGHDQWKURSRORJLFDOVFKRODU
VKLSKDVWXUQHGWRZDUGGHHSO\FRQWH[WXDOGHVFULSWLRQVRI
VRFLDOOLIH*HHUW]LQFOXGLQJNLQVKLS&ROOHUDQDQG
0DFHLQSUHVV(WKQRORJ\—WKHFRPSDUDWLYHVWXG\RIFXO
WXUH—FRXOGEHSRLVHGWRKDYHDUHQDLVVDQFHEHFDXVHVFL
HQWLϧFFRPSDULVRQLVQRZWUDFWDEOHDQGLWFDQVKHGOLJKW
RQKLVWRU\3DWWHUQLVDQRXWFRPHRISURFHVVDQGRQHFDQ
EHXVHGWRXQGHUVWDQGWKHRWKHUDVERWK5DGFOLϱH%URZQ
and pagel note above.
8QOLNHPDWHULDODVSHFWVRIFXOWXUHVRFLDOEHKDYLRU
GRHVQRWIRVVLOL]HVRLQRUGHUWRJDLQDQXQGHUVWDQGLQJRI
WKHKLVWRULFDOSURFHVVHVWKDWSURGXFHGFXUUHQWFXOWXUDOGL
YHUVLW\LQNLQVKLSZHKDYHWRPDNHLQIHUHQFHVRQWKHEDVLV
RIVFDUFHDQGVRPHWLPHVSUREOHPDWLFGDWD7KHVHLQFOXGH
PDWHULDOFXOWXUHFRUUHODWHVRIVRFLDOVWUXFWXUHDQGGHPR
JUDSKLFHVWLPDWHVIURPDUFKDHRORJ\KLVWRULFDOUHFRUGV
IRUVRFLHWLHVZLWKZULWWHQWUDGLWLRQVDQGPRUHUHFHQWO\
JHQHWLFQDUUDWLYHVWKDWLQWHUSUHWSDWWHUQVRIVH[VSHFLϧF
PDUNHUV DV LQGLFDWLYH RI SDVWPDUULDJH DQG GLVSHUVDO
EHKDYLRU:LONLQVDQG0DUORZH7DNHQWRJHWKHU
WKHVHGDWDKHOSXVWULDQJXODWHRXULQIHUHQFHVDERXWWKH
SDVWEXWQRQHPDNHPXFKXVHRIWKHSULPDU\GDWDDWKDQG
WKDWLVWKHFRPSDUDWLYHHWKQRJUDSKLFUHFRUG/LQJXLVWLF
DSSURDFKHVWRNLQVKLSLQFRQWUDVWdo have a long tradi
WLRQRIGLDFKURQLFLQIHUHQFH7KHOLQJXLVWLFFRPSDUDWLYH
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PHWKRGKDVWKHFDSDELOLW\RIUHFRQVWUXFWLQJSURWRIRUPV
IRUWKHYRFDEXODU\RIDQFHVWUDOVSHHFKFRPPXQLWLHV,Q
WKLVZD\OLQJXLVWLFVKDVSURYLGHGDVXEVWDQWLDOFRQWULEX
WLRQWRRXUXQGHUVWDQGLQJRIVRFLHW\LQSUHKLVWRU\HJ
0DOORU\DQG$GDPV3DZOH\HW¬DO+RZHYHU
VXFK´OLQJXLVWLFSDOHRQWRORJ\µKDVLWVOLPLWV—ZRUGVFDQ
EHUHFRQVWUXFWHGEXWWKHLUPHDQLQJVPD\EHH[WUHPHO\
IX]]\DQGUHFRQVWUXFWLRQLQLWVHOILVQRWDJXDUDQWHHWKDW
WKHPHDQLQJEHLWDQLWHPRUDFRQFHSWZDVSUHVHQWLQWKH
DQFHVWUDOVSHHFKFRPPXQLW\0F0DKRQDQG0F0DKRQ

6RPHRIWKHORQJVWDQGLQJTXHVWLRQVLQDQWKURSRORJ\
DUHWRGRZLWKWKHHYROXWLRQRINLQVKLSV\VWHPVRYHUWKH
WLPHVFDOHRIKXPDQKLVWRU\$OOHQHW¬DO&KDSDLV
:KDW LI DQ\WKLQJ FDQZH VD\ DERXW KRPLQLG
IDPLO\VWUXFWXUH"2QFHPRGHUQKXPDQVKDGODQJXDJH
KRZGLGZHVWDUWWRUHIHUWRNLQ"$QGKRZRYHUWHQVRI
WKRXVDQGVRI\HDUVDQGWKHGLVSHUVDORIKXPDQVWRYDVWO\
GLϱHUHQWHFRORJLFDOHQYLURQPHQWVDURXQGWKHJOREHGLG
RXUNLQWHUPLQRORJLHVGLYHUVLI\LQWRWKHYDULDWLRQZHVHH
today—DOEHLWDUHVWULFWHGGLYHUVLW\WKDWLVUHPDUNDEOHIRU
LWVERXQGHGQHVVDQGORJLFDOVWUXFWXUH1HUORYHDQG5RP
QH\":K\GRGLϱHUHQWODQJXDJHIDPLOLHVFRQWDLQ
LQVWDQFHVRIWKHVDPHVWUXFWXUDOSDWWHUQVLQWHUPLQRORJ\
DOEHLWZLWKGLϱHUHQWOLQJXLVWLFIRUPV"$UHWKHUHUXOHVWKDW
JRYHUQWKHWUDQVIRUPDWLRQRIRQHVRUWRI WHUPLQRORJL
FDOV\VWHPLQWRDQRWKHU"&DQZHGHULYHWKRVHSURFHVVHV
VLPSO\IURPDQDQDO\VLVRIWKHV\QFKURQLFGDWDZHKDYH
DYDLODEOHWKURXJKWKHHWKQRJUDSKLFUHFRUG",QWKHLQWUR
GXFWLRQWRWKHLULPSRUWDQWYROXPH*RGHOLHUHW¬DO
HFKR0RUJDQLQVWUHVVLQJWKUHHRIWKHVHTXHVWLRQVWKHFRU
UHODWHGHYROXWLRQRIWHUPLQRORJLHVDQGDVSHFWVRIVRFLDO
VWUXFWXUHWKHUHVWULFWHGGLYHUVLW\RIV\VWHPVZRUOGZLGH
DQGWKHG\QDPLFVWKDWJRYHUQWKHWUDQVIRUPDWLRQRINLQ
WHUPV\VWHPVDQGWKHVHVWLOOUHPDLQVRPHRIWKHPRVWLQ
WULJXLQJDQGLPSRUWDQWTXHVWLRQVLQWKHVWXG\RIKXPDQ
FXOWXUDOGLYHUVLW\
,QWKHSDVW\HDUVHYROXWLRQDU\ELRORJLVWVKDYHGH
YHORSHGDVXLWHRIWRROVWRLQYHVWLJDWHGLYHUVLW\FRUUHODWHG
HYROXWLRQDQGFKDUDFWHUWUDQVIRUPDWLRQDFURVVVSHFLHV
ZKLOHFRQWUROOLQJIRUKLVWRULFDOUHODWHGQHVV)HOVHQVWHLQ
2UGDQG0DUWLQV7KHVHWRROVKDYHEHHQDG
RSWHGE\DVPDOOQXPEHURIDQWKURSRORJLVWVDQGOLQJXLVWV
LQWHUHVWHGLQWKHVDPHVRUWVRITXHVWLRQVDVDERYHDQG
DEXUJHRQLQJOLWHUDWXUHRQWKHLUDSSOLFDWLRQH[LVWV)RU
VWHUDQG5HQIUHZ*UD\HW¬DO/LSRHW¬DO
0DFH0DFHDQG3DJHO0DFHHW¬DO6KHQ
QDQ0XFKRIWKLVZRUNKDVIRFXVHGRQSK\ORJHQHWLF
WUHHEXLOGLQJEXWLQZKDWIROORZV,SURYLGHDQRQWHFKQL
FDOLQWURGXFWLRQWRSK\ORJHQHWLFFRPSDUDWLYHDSSURDFKHV
GLVFXVVWKHFRPSRQHQWVRIDQDQDO\VLVDQGGHWDLOKRZ
WKHVHPHWKRGVKDYHEHHQDSSOLHGWRFXOWXUDOSKHQRPHQD
,WKHQGLVFXVVLQVRPHGHWDLOWZRNLQVKLSFDVHVWXGLHVRQH
FRQFHUQHGZLWKUHFRQVWUXFWLQJDQFHVWUDOVWDWHVRISRVW
PDULWDOUHVLGHQFHDQGWKHRWKHUDLPHGDWHOXFLGDWLQJWKH
G\QDPLFVRIFKDQJHLQVLEOLQJWHUPLQRORJLHV7KHFKDS
WHUFRQFOXGHVZLWKUHPDUNVIRUWKHIXWXUHVWXG\RINLQVKLS
WHUPLQRORJLHVZLWKWKHVHHYROXWLRQDU\PHWKRGV
Phylogenetic Comparative Methods
3K\ORJHQHWLFFRPSDUDWLYHPHWKRGV3&0VDUHDFODVVRI
VWDWLVWLFDOSURFHGXUHVGHYHORSHGLQHYROXWLRQDU\ELRORJ\
WRDQDO\]HWKHKLVWRULFDOSURFHVVHVWKDWKDYHVKDSHGGL
YHUVLW\DPRQJVSHFLHV—RUPRUHEURDGO\GHϧQHGWD[D
RIVRPHVRUW7KHVHPHWKRGVZRUNE\VWDWLVWLFDOO\UHFRQ
VWUXFWLQJWKHHYROXWLRQDU\SDWKZD\VWKDWDUHOLNHO\WR
KDYHSURGXFHGWKHREVHUYHGGLVWULEXWLRQRIDWUDLWDFURVVD
JURXSRIUHODWHGWD[D3&0VFRPSULVHDGLDFKURQLFDVSHFW
LQWKDWWKH\UHFRJQL]HWKHGHVFHQWUHODWLRQVKLSVRIWD[D
WKURXJKWLPHIRUH[DPSOHWKHGLYHUVLϧFDWLRQRIWKHFODVV
0DPPDOLDLQWKHODVW\HDUV7KH\DOVRFRP
SULVHDV\QFKURQLFDVSHFWLQWKDWWKH\DUHFRQFHUQHGZLWK
WKHH[SUHVVLRQRIVRPHW\SHRIIHDWXUHDFURVVDQXPEHU
RIFRQWHPSRUDQHRXVWD[D—IRUH[DPSOHGLϱHUHQWPDP
PDOLDQDGDSWDWLRQVIRUORFRPRWLRQVXFKDVIRUHOLPEVRU
ϩLSSHUV%RWKDUHFUXFLDOEHFDXVHWKHV\QFKURQLFYDULD
WLRQFDQQRWEHSURSHUO\XQGHUVWRRGZLWKRXWWKHFRQWURO
IRUHYROXWLRQDU\UHODWHGQHVVWKDWLVSURYLGHGE\WKHDQ
FHVWRU²GHVFHQGDQWUHODWLRQVKLSVRIWKHGLDFKURQLFSK\OR
JHQHWLFWUHH3XWVLPSO\ZHFDQQRWFRXQWOLRQVDQGWLJHUV
DQGEHDUVDVWKUHHLQGHSHQGHQWGDWDSRLQWVLQDVWXG\
RIFDUQLYRUHV:HVKRXOGUDWKHUFRXQWWKHLUFDUQLYRURXV
FRPPRQDQFHVWRUDVDVLQJOHGDWDSRLQW,QELRORJ\3&0V
ZHUHLQLWLDOO\GHYHORSHGWRRYHUFRPHWKHSUREOHPRIKL
HUDUFKLFDOUHODWHGQHVVLQRUGHUWRDQVZHUFRPSDUDWLYH
TXHVWLRQVDERXWDGDSWDWLRQDQGFRHYROXWLRQ+DUYH\DQG
3DJHO3DJHOD$UHFKDQJHVLQRQHIHDWXUHRI
DQRUJDQLVPRULWVHQYLURQPHQWFRUUHODWHGZLWKFKDQJHV
LQRWKHUIHDWXUHV"%HVLGHVFRHYROXWLRQIRXURWKHUPDLQ
W\SHVRIHYROXWLRQDU\TXHVWLRQVFDQEHDSSURDFKHGZLWK
3&0VDVVHVVLQJWKHDPRXQWRIKLVWRULFDOVLJQDOLQWKH
GDWDFKDUDFWHUL]LQJWKHDQFHVWUDOVWDWHVRIIHDWXUHV
GHWHUPLQLQJWKHWLPLQJRIHYROXWLRQDU\HYHQWVDQG
LQYHVWLJDWLQJWKHPRGHRIHYROXWLRQDU\FKDQJH2UG
DQG0DUWLQV3DJHOE—VHH)LJXUHIRUPRUH
 detail. 
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7KHOHIWER[IRUHDFKTXHVWLRQLVSUHVHQWHGZLWKDVFKHPDWLFGLDJUDPUHSUHVHQWLQJWKHDSSURDFK7KHPLGGOHER[GHWDLOVWKH
SUDFWLFDOFRPSRQHQWVW\SHRIGDWDW\SHRISK\ORJHQ\DQGRXWFRPHVRIWKHSURFHGXUHVDQGWKHULJKWER[GHVFULEHVDUHFHQW
HPSLULFDOH[DPSOH$1ಭ ಭ$XVWURQHVLDQ,(ಭ ಭ,QGR(XURSHDQ3$1ಭ ಭ3URWR$XVWURQHVLDQ303ಭ ಭ3URWR0DOD\R3RO\QHVLDQ
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7KHVHW\SHVRIVWDWLVWLFDOH[SORUDWLRQVUHTXLUHWKUHH
FRPSRQHQWVLQFRPPRQDSK\ORJHQHWLFWUHHRUWUHHV
UHSUHVHQWLQJK\SRWKHVHVDERXW WKHKLVWRULFDOUHODWLRQ
VKLSVDPRQJWKHWD[DREVHUYDWLRQVIRUHDFKWD[DRQ
VRPHWUDLWRILQWHUHVWDQGDPRGHORIKRZWKHWUDLWV
KDYHHYROYHGWKURXJKWLPH)HOVHQVWHLQ+DUYH\
DQG3DJHO)URPWKHUHWKHGHWDLOVRIVRIWZDUHDQG
DOJRULWKPVYDU\EXWWKHSULQFLSOHVUHPDLQWKHVDPH,Q
DFURVVFXOWXUDORUFURVVOLQJXLVWLFIUDPHZRUNSK\ORJH
QHWLFWUHHVRIKXPDQSRSXODWLRQVDUHGHULYHGIURPOLQ
JXLVWLFRUJHQHWLFGDWDFRPSDUDWLYHHWKQRJUDSKLFRUOLQ
JXLVWLFGDWDDUHPDSSHGRQWRWKHSK\ORJHQ\DQGDPRGHO
RIWUDLWHYROXWLRQLVVWDWLVWLFDOO\LQIHUUHG0DFHDQG3DJHO
%HORZ,GHVFULEHHDFKRIWKHVHVWHSVLQWHUHVWHG
UHDGHUVDUHUHIHUUHGWRIXUWKHUOLWHUDWXUHIRUPRUHWHFKQL
FDOGHWDLOVVHH)HOVHQVWHLQ/HPH\HW¬DO2UG
DQG0DUWLQV5RQTXLVW
Components of a Phylogenetic 
Comparative Analysis
Phylogenetic Trees
,WLVLPSRUWDQWWRVWUHVVDWWKHRXWVHWWKDW3&0VDUHnot 
WUHHEXLOGLQJPHWKRGVWKRXJKWKH\UHO\RQKDYLQJVRPH
VRUWRIHYROXWLRQDU\WUHHSK\ORJHQ\DVLQSXWWRSURFHHG
,QWKLVZD\WKH\GLϱHUIURPWKHOLQJXLVWLFFRPSDUDWLYH
PHWKRGZKLFKLVHVVHQWLDOO\DWUHHEXLOGLQJPHWKRG,Q
WKHRU\3&0VFDQEHXVHGZLWKDQ\W\SHRIK\SRWKHVLV
DERXWKLHUDUFKLFDOUHODWHGQHVVDQGFRXOGWDNHLQSXWDV
YDULHGDVDWUDGLWLRQDOKLVWRULFDOOLQJXLVWLFVWUHHDWUHH
RIKXPDQSRSXODWLRQVEDVHGRQIHDWXUHVVXFKDVVNXOO
PRUSKRORJ\RUEORRGJURXSVRUDVHWRIHTXDOO\OLNHO\
SK\ORJHQLHVGHULYHGE\DQDO\VLVRI'1$VHTXHQFHGDWD
IURPGLϱHUHQWSRSXODWLRQV:KDWLVLPSRUWDQWLVWKDWDQ\
SK\ORJHQ\LVVLPSO\DK\SRWKHVLVDERXWWKHGHVFHQWUHOD
WLRQVKLSVEHWZHHQGLϱHUHQWWD[DDQGLQTXHVWLRQVDERXW
KXPDQFXOWXUHDSK\ORJHQ\LVQRUPDOO\VRPHUHSUHVHQWD
WLRQRISRSXODWLRQKLVWRU\7KXVEHFDXVHDQ\SDUWLFXODU
WUHHLVPRVWOLNHO\not WKH´WUXHWUHHµHVSHFLDOO\ZLWKUH
VSHFWWRKXPDQSRSXODWLRQV—ZKHUHRQH´WUXHWUHHµGRHV
QRWH[LVWZHSUHIHUPHWKRGVWKDWDGGUHVVXQFHUWDLQW\
DERXWWKHPRGHORISRSXODWLRQKLVWRU\7KLVFDQEHGRQH
E\LQFRUSRUDWLQJSUREDELOLW\HVWLPDWHVRISDUWLFXODUVXE
JURXSVFODGHVDQGE\VXPPDUL]LQJPXOWLSOHDQGRIWHQ
FRQϩLFWLQJOLQHDJHVZLWKDUHSUHVHQWDWLYHVDPSOHRIWUHHV
,QUHFHQW\HDUVDFODVVRIDSSURDFKHVNQRZQDV%D\HV
LDQOLNHOLKRRGDSSURDFKHVKDVFRPHWREHWKHSUHIHUUHG
PHWKRGRISK\ORJHQHWLFLQIHUHQFHEHFDXVHWKH\GRDJRRG
MRERITXDQWLI\LQJXQFHUWDLQW\LQSUHFLVHO\WKHVHGHVLUHG
ZD\V7KH\DOVRSURYLGHSK\ORJHQLHVWKDWKDYHPHDQLQJ
IXOHVWLPDWHVRIHYROXWLRQDU\GLYHUJHQFHWKDWLVEUDQFK
OHQJWKVWKDWTXDQWLI\WKHFKDQJHLQDVHWRIIHDWXUHVVLQFH
VRPHVKDUHGFRPPRQDQFHVWRU+XHOVHQEHFNHW¬DO
<DQJDQG5DQQDOD
%LRORJLVWVZLVKLQJWRLQIHUWKHSK\ORJHQHWLFUHODWLRQ
VKLSVRIDVHWRIVSHFLHVWR´ GUDZDWUHHµXVXDOO\SURFHHG
E\REWDLQLQJVRPHVHWRI'1$VHTXHQFHVDOLJQLQJWKRVH
VHTXHQFHVWRFRPSDUHOLNHZLWKOLNHDQGWKHQHPSOR\LQJ
DSK\ORJHQHWLFVRIWZDUHSDFNDJHWREXLOGHYROXWLRQDU\
WUHHVDFFRUGLQJWRVRPHRSWLPL]DWLRQFULWHULRQVXFKDV
SDUVLPRQ\RUPD[LPXPOLNHOLKRRG)RUDOLQJXLVWXVLQJ
WKHVHPHWKRGVFRJQDWHFRGHGOH[LFDOLWHPVRQVWDQGDUG
L]HGZRUGOLVWVDUHWKHXVXDOLQSXWWRVRIWZDUHSDFNDJHV
WKRXJKDQ\FRGDEOHVHWRIFKDUDFWHUVZLWKDVWUXFWXUHG
HYROXWLRQDU\KLVWRU\PD\EHXVHG6SDFHGRHVQRWSHUPLW
DGHWDLOHGGHVFULSWLRQRIWKHFRPSXWDWLRQDOSK\ORJHQHWLF
WUHHLQIHUHQFHSURFHGXUHVFRPPRQLQHYROXWLRQDU\EL
RORJ\DQGQRZEHLQJHPSOR\HGLQHYROXWLRQDU\DQWKUR
SRORJ\DQGOLQJXLVWLFV'XQQ*UD\HW¬DO
,QGHSWK LQWURGXFWLRQV WR SK\ORJHQ\ FRQVWUXFWLRQ DUH
FRQWDLQHGLQ)HOVHQVWHLQDQG/HPH\HW¬DO)RU
WKHUHPDLQGHURIWKLVFKDSWHU,WDNHWKHH[LVWHQFHRISK\
ORJHQLHVDVDJLYHQEXWLQWKHFDVHVWXGLHVPRUHGHWDLOV
ZLOOEHJLYHQRQWKHSDUWLFXODUSK\ORJHQLHVXVHGLQHDFK
analysis.
Observations: Comparative Data
3&0VGHULYHWKHLUQDPHIURPWKHFRPSDUDWLYHGDWDDERXW
ZKLFKZHZLVKWRLQIHUVRPHHYROXWLRQDU\SURFHVV,QELR
ORJLFDODQDO\VHVWKHVHGDWDFDQEHPRUSKRORJLFDOHJ
ERG\ VL]HEHKDYLRUDO HJ WHUULWRULDOGHIHQVH VWUDWH
JLHVSK\VLRORJLFDORUFKHPLFDO—LQIDFWDQ\IHDWXUHRI
RUJDQLVPVWKDWYDULHVEHWZHHQSRSXODWLRQV/LNHZLVHLQ
FXOWXUDOHYROXWLRQFRPSDUDWLYHGDWDFDQEHWKHELRORJL
FDOFKDUDFWHULVWLFVRISRSXODWLRQVVXFKDVWKHSURSRUWLRQ
RIODFWRVHWROHUDQWLQGLYLGXDOV+ROGHQDQG0DFH
RUWKHVH[UDWLRDWELUWK0DFHDQG-RUGDQ(WKQR
JUDSKLFGDWDDUHFRPPRQIRUH[DPSOHUHVHDUFKHUVKDYH
LQYHVWLJDWHGWKHFRHYROXWLRQRIPDUULDJHV\VWHPVDQGSD\
PHQWV)RUWXQDWRDQG0DFHVXEVLVWHQFHDQGLQKHU
LWDQFHV\VWHPV+ROGHQDQG0DFHRUDFRPELQDWLRQ
RIHWKQRJUDSKLFDQGHFRORJLFDOLQIRUPDWLRQIRUH[DPSOH
ODWLWXGHDQGSROLWLFDOFRPSOH[LW\&RPSDUDWLYHOLQJXLVWLF
GDWDFDQDOVREHDQDO\]HGZLWKWKHVHPHWKRGVGHSHQGHQ
FLHVLQWKHVWUXFWXUDOIHDWXUHVRIODQJXDJH'XQQHW¬DO
WKHIUHTXHQF\RIZRUGXVHDQGUDWHVRIHYROXWLRQ
3DJHOHW¬DODQGWKHUHODWLRQVKLSEHWZHHQSRSX
McConvell_text_1.indd   46 2/14/13   2:25 PM
 Comparative Phylogenetic Methods and the Study of Pattern and Process in Kinship 47
ODWLRQVL]HDQGWKHUDWHRIOH[LFDOHYROXWLRQ-RUGDQDQG
&XUULHQGKDYHDOOEHHQVWXGLHG
:KLOHWKHVRUWVRIDQDO\VHVXQGHUWDNHQZLOOGHSHQG
RQWKHUHVHDUFKTXHVWLRQWKHUHH[LVWVDVPDOOQXPEHURI
UHVWULFWLRQVRQWKHIRUPRIWKHFRPSDUDWLYHGDWD)LUVW
WKHGDWDPXVWEHFRGDEOHLQVRPHPHDQLQJIXOIRUPVR
FDWHJRULFDOGDWDPXVWEHH[SUHVVHGLQDVPDOOQXPEHURI
PHDQLQJIXOFODVVHVHLWKHUDVELQDU\SUHVHQFHDEVHQFHRU
DV´PXOWLVWDWHµFKDUDFWHUV&RQWLQXRXVGDWDDUHIUHTXHQW
LQELRORJLFDODQDO\VHVHJERG\VL]HEXWDUHOHVVFRPPRQ
LQFXOWXUDOIHDWXUHVFRQWLQXRXVYDULDEOHVPD\EHPRUH
DSSURSULDWHO\FOXVWHUHGDVRUGLQDOIHDWXUHVIRUH[DPSOH
SHUFHQWDJHGHSHQGHQFHRQVRPHW\SHRIVXEVLVWHQFHDV
KLJKPHGLXPORZ6HFRQGWKHFRPSDUDWLYHGDWDPXVW
QRWEHWKHVDPHDVWKRVHXVHGWRFRQVWUXFWWKHSK\ORJHQ\
,QGHSHQGHQFHLVLPSRUWDQWVRIRUH[DPSOHDQDQDO\VLV
RIJUDPPDWLFDOIHDWXUHVVKRXOGSUHIHUDEO\XVHDSK\ORJ
HQ\EXLOWIURPOH[LFDOGDWD7KLUGWKHUHPXVWEHVXϫFLHQW
YDULDWLRQLQWKHGDWDWRDQVZHUWKHUHVHDUFKTXHVWLRQDQG
UHODWHGO\WKHUHPXVWEHVXϫFLHQWGDWDIRUWKHVWDWLVWLFDO
PRGHOVWRZRUN$UXOHRIWKXPELVWKDWDQRUGHURIPDJQL
WXGHPRUHWD[DDUHQHHGHGWKDQFKDUDFWHUVVRIRUDELQDU\
IHDWXUHLVDGHVLUDEOHQXPEHURIWD[DIRUDQ\DQDO\VLV
DQGIRUWZRELQDU\IHDWXUHVZHVKRXOGKDYHaWD[D
&RGLQJFRPSDUDWLYHFXOWXUDODQGOLQJXLVWLFGDWDLVD
WDVNIUDXJKWZLWKWKHGLϫFXOWUHGXFWLRQGHFLVLRQVIDPLO
LDUWRDOOVFLHQWLϧFDOO\PLQGHGDQWKURSRORJLVWV,WVKRXOG
EHQRWHGKRZHYHUWKDWELRORJLVWVIDFHVLPLODUGHFLVLRQV
LQWKHLUDWWHPSWVWRXQGHUVWDQGELRORJLFDOGLYHUVLW\7KH
VWUXFWXUHRIDFRPSOH[HFRORJLFDOFRPPXQLW\LQDUDLQIRU
HVWZLWKPXWXDOLVWLFDQGFRQWH[WGHSHQGHQWLQWHUDFWLRQV
DPRQJSODQWVIXQJLPLFURRUJDQLVPVLQVHFWVDQGYHUWH
EUDWHVLVQRWDVLPSOHWKLQJWRXQWDQJOH\HWELRORJLVWVJHW
RQDQGGRZKDWWKH\FDQ7KHXVHRI3&0VIRUFHVXVWREH
H[SOLFLWDERXWZKDWK\SRWKHVLVZHDUHWHVWLQJDQGWRMXV
WLI\KRZZHGLVWLOOWKHIRUH[DPSOHFRPSOH[EHKDYLRUVRI
DVSHHFKFRPPXQLW\WRPDQDJHDEOHYDULDWLRQ
Models of Evolution
7KXVIDUWKHFRPELQDWLRQRI´FRPSDUDWLYHGDWDಭಭSRSX
ODWLRQKLVWRU\µVKRXOGEHIDPLOLDUDQGVRPHZKDWREYLRXV
WRKLVWRULFDOOLQJXLVWVDQGFRPSDUDWLYHDQWKURSRORJLVWV—
IRUDQH[DPSOHVHH.LUFKDQG*UHHQ·VUHFRQVWUXF
WLRQRIDQFHVWUDO3RO\QHVLDQVRFLHW\3&0VGHSDUWIURP
WKHIDPLOLDUZLWKWKHLQWURGXFWLRQRIDTXDQWLWDWLYHO\
H[SUHVVHGDQGVWDWLVWLFDOO\LQIHUUHGPRGHORIFKDQJH
7KHVHWZRIHDWXUHVUHTXLUHDFRPSXWDWLRQDODSSURDFKIRU
WKHVLPSOHIDFWWKDWNHHSLQJWUDFNRIDQGFRPSDULQJDQG
DVVHVVLQJDOOSHUPXWDWLRQVRI7UHHVಭಭ'DWDಭಭ0RGHOVLV
EH\RQGWKHFDSDELOLW\RIDVLQJOHKXPDQEUDLQIRUDQ\GDWD
VHWVEH\RQGWKHPRVWWULYLDOO\VPDOO
$ZRUGVKRXOGEHVDLGDERXWWKHGHϧQLWLRQRImodel. in 
WKHWHUPLQRORJ\RIFRPSXWDWLRQDOSK\ORJHQHWLFVDPRGHO
VSHFLϧHVWKHDVVXPSWLRQVZHKDYHDERXWWKHSURFHVVRI
HYROXWLRQDU\FKDQJHDQGLWGRHVVRE\LPSRVLQJVRPHVRUW
RIFULWHULRQRQWKHGDWD$VLPSOHH[DPSOHLVWKDWRISDU
VLPRQ\ZHVKRXOGSUHIHUH[SODQDWLRQVIRUWKHGDWDWKDW
PLQLPL]HWKHDPRXQWRIHYROXWLRQDU\FKDQJHWKDWWDNHV
SODFH$QRWKHUPRGHOPD\VSHFLI\WKDWUDWHVRIFKDQJHDUH
HTXDOO\OLNHO\LQERWKGLUHFWLRQVDWUDLWPD\EHJDLQHGRU
ORVWZLWKWKHVDPHSUREDELOLW\0RGHOVDUHFRQWHQWLRXV
DVZHRQO\KDYHVRPHLGHDVDERXWWKHSURSHUH[SHFWD
WLRQVIRUHYROXWLRQDU\FKDQJH)RUH[DPSOHLQPROHFXODU
HYROXWLRQHOXFLGDWLRQRIWKHFKHPLFDOVWUXFWXUHRI'1$
PROHFXOHVPHDQVELRORJLVWVNQRZWKDWFHUWDLQW\SHVRI
PXWDWLRQDOFKDQJHVWUDQVLWLRQVEHWZHHQWZRSXULQHRU
WZRS\ULPLGLQHEDVHVDUHPRUHOLNHO\WKDQRWKHUVWUDQV
YHUVLRQVEHWZHHQDSXULQHDQGDS\ULPLGLQHDQGVRFDQ
ZHLJKWPRGHOVDFFRUGLQJO\/LDQG*UDXU%XWZH
KDYHYHU\OLWWOHDQDORJRXVNQRZOHGJHZLWKUHVSHFWWRFXO
WXUDODQGOLQJXLVWLFFKDQJHDQGRXUPRGHOVQHHGWREH
EXLOWIURPWKHJURXQGXSZLWKDVIHZDVVXPSWLRQVDVSRV
VLEOHFIWKHSUREOHPRILQIHUULQJWKHGLUHFWLRQRIFKDQJH
EHWZHHQ´'UDYLGLDQµDQGRWKHUNLQW\SHVDVGLVFXVVHG
LQ0F&RQYHOOFKDSWHUWKLVYROXPHDQG+RUQERUJWKLV
YROXPH
7KH VRUWV RI HYROXWLRQDU\PRGHOV LPSOHPHQWHG LQ
3&0V IRU RUJDQLVPDO FKDQJH SDUWLFXODUO\ EHKDYLRUDO
FKDQJHWHQGWREHVLPSOHPD[LPL]DWLRQDOJRULWKPVWKDW
HLWKHUPD[LPL]HSDUVLPRQ\E\SUHIHUULQJWKHOHDVW
QXPEHURIKLVWRULFDOFKDQJHVWRH[SODLQWKHFXUUHQWGDWD
RUPD[LPL]HWKHOLNHOLKRRGRIWKHFXUUHQWGDWDJLYHQ
WKHSK\ORJHQ\DQGVRPHVSHFLϧFDWLRQVDERXWKRZWRMXGJH
WKHOLNHOLKRRGRIFKDQJHLQWKHFKDUDFWHU7KLVVSHFLϧFD
WLRQZLOOVWDWHVRPHWKLQJOLNH´$FKDQJHIURPWRLVx 
WLPHVDVOLNHO\DVDFKDQJHIURPWRµDQGWKHDOJRULWKP
ZLOOH[SORUHDQXPEHURISRVVLEOHYDOXHVRIxUHWXUQLQJD
OLNHOLKRRGVFRUHIRUHDFKDQGVXPPLQJRYHUDOOFKDUDF
WHUV0RUHFRPSOH[PRGHOVZLOOLQWURGXFHVSHFLϧFDWLRQV
OLNH´$OORZGLϱHUHQWFKDUDFWHUVWRYDU\WKHLUOLNHOLKRRG
RIFKDQJHµRU´$OORZGLϱHUHQWWD[DWRYDU\WKHLUUDWHRI
HYROXWLRQµGUDZLQJYDOXHVIRUWKHVHYDULDEOHTXDQWLWLHV
IURPSUREDELOLW\GLVWULEXWLRQVVSHFLϧHGE\WKHUHVHDUFKHU
$EXUJHRQLQJOLWHUDWXUHH[LVWVRQPD[LPXPOLNHOLKRRG
PRGHOVDQGWKHLU%D\HVLDQLPSOHPHQWDWLRQHJ/HZLV
 3DJHO D 5RQTXLVW  6FKPLGW DQG YRQ
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+DHVHOHU,WLVIDLUO\HDV\WRVHHWKDWFDOFXODWLQJ
OLNHOLKRRGVLVQRWDWULYLDOWDVNDQGWKDWFRPSXWDWLRQDO
SRZHULVQHFHVVDU\7KXVIRUH[DPSOHWKH´ LQFOXVLRQFUL
WHULDµSURSRVHGE\'\HQDQG$EHUOHGLVFXVVHGLQ
0F&RQYHOOFKDSWHUWKLVYROXPHDFWXDOO\UHVHPEOHD
W\SHRIOLNHOLKRRGEDVHGLQIHUHQFHEXWLQWKHLUFDVHWKLV
LVEDVHGRQDQDSULRULEHOLHIWKDWRSWLPL]DWLRQZLOOFRU
UHFWO\FKDUDFWHUL]HWKHSURFHVVRIOH[LFRVHPDQWLFHYROX
WLRQ0RUHGHVLUDEOHLVWKHVWDWLVWLFDOFRPSDULVRQRIWKH
SURSRVHGVROXWLRQWRRWKHUDOWHUQDWLYHVDFURVVWKHGDWDVHW
DVDZKROHVRPHWKLQJLPSOHPHQWHGDVURXWLQHLQSK\ORJH
QHWLFFRPSDUDWLYHLQIHUHQFH
0XFKFXOWXUDOSK\ORJHQHWLFZRUNKDVWDNHQDGYDQWDJH
RIWKHSUREDELOLVWLFDSSURDFKDϱRUGHGE\ZKDWDUHNQRZQ
DV%D\HVLDQ0DUNRYFKDLQ0RQWH&DUOR0&0&PHWKRGV
DQGKDVHPSOR\HG3&0VRIWZDUHWKDWLPSOHPHQWVWKLV
IUDPHZRUN3DJHODQG0HDGH3DJHOHW¬DO6D\
ZHDUHLQWHUHVWHGLQHVWLPDWLQJWKHDQFHVWUDOVWDWHSUHV
HQFHDEVHQFHRIPDWULODWHUDOFURVVFRXVLQPDUULDJHLQD
SDUWLFXODUJURXSRIUHODWHGVRFLHWLHV:KLOHVRPH3&0V
ZLOOUHWXUQDVLPSOH\HVQRHTXLYRFDOYDOXHWKDWLVGHSHQ
GHQWRQWKHSDUWLFXODUSK\ORJHQ\EHLQJXVHG%D\HVLDQ
PHWKRGVZLOOHVWLPDWHVRPHWKLQJFDOOHGDposterior prob-
ability distribution IRUWKHSUHVHQFHRIFURVVFRXVLQPDU
ULDJHLQWKHFRPPRQDQFHVWRU7KHPHWKRGVZLOODOVRUH
WXUQDSUREDELOLW\GLVWULEXWLRQRIWKHUDWHVRIFKDQJHLQWKH
PDUULDJHFKDUDFWHUWKDWLVKRZIUHTXHQWO\WKHFKDUDFWHU
FKDQJHVWKURXJKWLPH7KHSRVWHULRUSUREDELOLW\RIDSD
UDPHWHUYDOXHLVDTXDQWLW\SURSRUWLRQDOWRLWVOLNHOLKRRG
RIKDYLQJSURGXFHGWKHREVHUYHGGDWDDQGUHSUHVHQWVWKH
SUREDELOLW\RIWKHSDUDPHWHUYDOXHJLYHQWKHGDWDDQG
PRGHORIWUDLWHYROXWLRQ+XHOVHQEHFNHW¬DO/HZLV
%HFDXVHSRVWHULRUSUREDELOLWLHVFDQQRWIHDVLEO\EH
FRPSXWHGDQDO\WLFDOO\SRVWHULRUSUREDELOLW\GLVWULEXWLRQV
DUHLQIHUUHGLQVWHDGXVLQJDQ0&0&VDPSOLQJDOJRULWKP
7KLVGLVWULEXWLRQDODSSURDFKSURYLGHVLQIRUPDWLRQDERXW
WKHGHJUHHRIVWDWLVWLFDOXQFHUWDLQW\LQWKHFXOWXUDOWUDLW
UHFRQVWUXFWLRQV5HODWHGO\WKLVDSSURDFKPDNHVLWSRV
VLEOHWRDFFRXQWIRUWKHHϱHFWRIXQFHUWDLQW\LQWKHSK\
ORJHQHWLFWUHHPRGHOUHSUHVHQWLQJSRSXODWLRQKLVWRU\D
QRQWULYLDOFRQVLGHUDWLRQLQWKHVWXG\RIFXOWXUDOWUDLWVDV
DVLQJOHEUDQFKLQJWUHHLVXQOLNHO\WRDFFXUDWHO\UHSUHVHQW
KXPDQSRSXODWLRQKLVWRU\%R\GHW¬DOWKHHVWL
PDWLRQRISDUDPHWHUVRYHUDSUREDELOLW\VDPSOHRIWUHHV
\LHOGVHVWLPDWHVWKDWDUHQRWGHSHQGHQWRQDQ\VSHFLϧF
SK\ORJHQHWLFK\SRWKHVLV)LQDOO\SDUDPHWHUVFDQEHHV
WLPDWHGRYHUGLϱHUHQWPRGHOVRIWUDLWHYROXWLRQDQGWKLV
\LHOGVHVWLPDWHVWKDWDUHQRWGHSHQGHQWRQDQ\VSHFLϧF
PRGHORIKRZWKHFXOWXUDOWUDLWVKDYHHYROYHG
$OO3&0V%D\HVLDQRUQRWRϱHUWKHDELOLW\WRTXDQWLI\
DQGWHVWWKHRUHWLFDOSUHGLFWLRQVZLWKHPSLULFDOGDWDE\XV
LQJK\SRWKHVLVWHVWVRUPRGHOFRPSDULVRQV7KHER[HVLQ
)LJXUHGHVFULEHϧYHW\SHVRIHYROXWLRQDU\TXHVWLRQV
WKDW3&0VFDQEHXVHGIRUJLYLQJDFXOWXUDOOLQJXLVWLFH[
DPSOHRIHDFKDQGGHPRQVWUDWLQJDQDSSURSULDWHK\SRWK
HVLVWHVW*UD\*UHHQKLOODQG5RVVJLYHVRPHIXU
WKHUH[DPSOHVRIKRZSK\ORJHQHWLFPHWKRGVFDQDQVZHU
TXHVWLRQVDERXWFXOWXUDOHYROXWLRQ LQSDUWLFXODUKRZ
SK\ORJHQLHVFDQEHEXLOWDQGGDWHGXVLQJLQGHSHQGHQWFDO
LEUDWLRQRINQRZQHYHQWVIRUDQ,QGR(XURSHDQH[DPSOH
VHH*UD\DQG$WNLQVRQDQGKRZUHWLFXODWHVLJQDOLQ
WKHGDWDVXFKDVWKHERUURZLQJRIHOHPHQWVRIODQJXDJHV
VXFKDVZRUGVRUGLDOHFWFRQWLQXDFDQEHH[SORUHGDQG
UHSUHVHQWHGZLWKQHWZRUNPRGHOVIRUDQH[DPSOHXVLQJ
&KLQHVHGLDOHFWVVHH%HQ+DPHG+HUH,HODERUDWH
RQWZRFDVHVWXGLHVZKHUH3&0VKDYHEHHQXVHGWRVWXG\
NLQVKLSWKHUHFRQVWUXFWLRQRIDQFHVWUDOVWDWHVRISRVWPDU
LWDOUHVLGHQFHLQ,QGR(XURSHDQDQG$XVWURQHVLDQDQGWKH
FRPSDULVRQRIVHTXHQWLDOPRGHOVRIFKDQJHLQVLEOLQJWHU
PLQRORJLHVLQ$XVWURQHVLDQDQG%DQWX
Case Studies
Case Study 1: Postmarital Residence  
in Proto-Austronesian and  
Proto-Indo-European
0DULWDOUHVLGHQFHQRUPVDUHDQLPSRUWDQWSDUWRIKXPDQ
VRFLDORUJDQL]DWLRQ$FFXUDWHO\LQIHUULQJSDVWSDWWHUQVRI
SRVWPDULWDOUHVLGHQFHLVDFKDOOHQJHWRRXUXQGHUVWDQGLQJ
RISRSXODWLRQKLVWRU\:LONLQVDQG0DUORZHEH
FDXVHWKHVHQRUPVVKDSHWKHSDWWHUQVRIJHQHWLFYDULDWLRQ
ZLWKLQDQGEHWZHHQSRSXODWLRQVE\UHJXODWLQJWKHPRYH
PHQWRISHRSOH,QGR(XURSHDQDQG$XVWURQHVLDQDUHWZR
ODUJHVFDOHODQJXDJHIDPLOLHVWKDWDUHWKRXJKWWRUHSUH
VHQW1HROLWKLFH[SDQVLRQVDVVRFLDWHGZLWKQHZGRPHVWLFD
WLRQWHFKQRORJLHVWKHLUSRSXODWLRQKLVWRULHVKDYHEHHQLQ
IHUUHGWKURXJKDFRPELQDWLRQRIDUFKDHRORJ\OLQJXLVWLFV
JHQHWLFVDQGFRPSDUDWLYHDQWKURSRORJ\HJ%HOOZRRG
DQG5HQIUHZ&ODFNVRQ'LDPRQGDQG%HOO
ZRRG)RUVWHUDQG5HQIUHZ+XUOHVHW¬DO
5HQIUHZ=HUMDOHW¬DO+RZHYHUDQFHVWUDO
NLQVKLSSDWWHUQVLQWKHVHWZRIDPLOLHVKDYHPRVWO\EHHQ
LQIHUUHGWKURXJKUHFRQVWUXFWLRQVRINLQWHUPLQRORJLHVLQ
DQFHVWUDOSURWRODQJXDJHVXVLQJWKHOLQJXLVWLFFRPSDUD
WLYHPHWKRGDQGRUWKURXJKJHRJUDSKLFRUGLVWULEXWLRQDO
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DUJXPHQWVEDVHGRQSDWWHUQVRINLQWHUPVDQGHWKQR
JUDSKLFREVHUYDWLRQV7KHVHDSSURDFKHVKDYHSURGXFHG
GHWDLOHGDQGYDOXDEOHK\SRWKHVHVDERXWNLQVKLSSUHKLV
WRU\EXWLQ)RUWXQDWRDQG-RUGDQZHDUJXHWKDWLQ
PDQ\UHVSHFWVWKHSURFHVVHVWKURXJKZKLFKFRQFOXVLRQV
KDYHEHHQGUDZQIURPWKHGDWDIDLOWRSURYLGHH[SOLFLWFUL
WHULDIRUV\VWHPDWLFWHVWLQJRIDOWHUQDWLYHK\SRWKHVHV7R
DGGUHVVWKLVZHXVHG3&0VRQ,QGR(XURSHDQ,(DQG
$XVWURQHVLDQ$1OH[LFDOWUHHVDQGHWKQRJUDSKLFGDWD
RQSRVWPDULWDOUHVLGHQFHWRLQIHUWKHOLNHO\VWDWHVRIUHVL
GHQFHLQWKHDQFHVWRUVRIWKHVHODQJXDJHIDPLOLHV
Analysis
:HXVHGWKHIROORZLQJSRVWHULRUSUREDELOLW\VDPSOHVRI
ODQJXDJHWUHHV,(HWKQROLQJXLVWLFJURXSVWUHHV
SXEOLVKHGLQ3DJHOHW¬DODQG$1JURXSV
WUHHVSXEOLVKHGLQ-RUGDQHW¬DO)RUK\SRWKHWL
FDODQFHVWUDOVSHHFKFRPPXQLWLHVRUJURXSVRIODQJXDJHV
ZHDEEUHYLDWHG3URWR,QGR+LWWLWH3,+,(ODQJXDJHVDQG
WKHLU+LWWLWHVLVWHUJURXS3URWR,QGR(XURSHDQ3,(
3URWR$XVWURQHVLDQ3$1DQG3URWR0DOD\R3RO\QHVLDQ
303WKHK\SRWKHWLFDODQFHVWRURIDOOQRQ)RUPRVDQ$1
ODQJXDJHV:HPDWFKHGHDFKODQJXDJHWRHWKQRJUDSKLF
GDWDRQPDULWDOUHVLGHQFHIURPDYDULHW\RIVRXUFHVLQ
FOXGLQJ0XUGRFN·VEthnographic AtlasIRUGHWDLOV
VHH)RUWXQDWRDQG-RUGDQ-RUGDQHW¬DO:H
FRGHGVRFLHWLHVDFFRUGLQJWRERWKSUHYDLOLQJDQGDOWHU
QDWLYHPRGHVRIUHVLGHQFHDVSUDFWLFLQJQHRORFDOLW\LH
UHVLGHQFHDSDUWIURPWKHNLQRIHLWKHUVSRXVHDVQHRORFDO
VWDWH1X[RULORFDOLW\LHUHVLGHQFHZLWKRUQHDUWKH
ZLIH·VNLQVWDWH8RUYLULORFDOLW\LHUHVLGHQFHZLWK
RUQHDUWKHKXVEDQG·VNLQVWDWH9$PELORFDOVRFLHWLHV
ZKHUHPDUULHGFRXSOHVWDNHUHVLGHQFHRSWLRQDOO\ZLWKRU
QHDUWKHNLQRIHLWKHUVSRXVHDQGZLWKDSSUR[LPDWHO\
HTXDOIUHTXHQF\ZHUHDVVLJQHGWKHGXDOVWDWH89
:HXVHGWKH3&0%D\HV0XOWLVWDWHDYDLODEOHDVSDUW
RIWKH%D\HV7UDLWVSDFNDJH3DJHODQG0HDGH3DJHO
HW¬DO*LYHQWKHFRPSDUDWLYHGDWDDQGWUHHVDPSOH
%D\HV0XOWLVWDWHXVHVDFRQWLQXRXVWLPH0DUNRYPRGHO
WRGHVFULEHWKHHYROXWLRQRIWKHWUDLWRILQWHUHVWDORQJWKH
EUDQFKHVRIDSK\ORJHQ\8QGHUWKLVPRGHOWKHWUDLW´ UHV
LGHQFHµFDQVZLWFKUHSHDWHGO\DPRQJLWVWKUHHVWDWHV1
8DQG9LQDQ\RIWKHEUDQFKHVRIDWUHH7KUHHVWDWHV
UHTXLUHVL[UDWHSDUDPHWHUVTXDQWLI\LQJWKHSRVVLEOHWUDQ
VLWLRQVVZLWFKHV—LQWKLVFDVHqnUq19qUnq89q91DQG
q985DWHSDUDPHWHUVDUHXVHGWRGHϧQHWKHSUREDELO
LWLHVRIWKHVHFKDQJHVWKHFKDUDFWHUVWDWHVDWLQWHUQDO
QRGHVRQDWUHHDQGWKHOLNHOLKRRGRIWKHGDWD3DJHO
E7KH%D\HVLDQ0&0&LPSOHPHQWDWLRQRI
0XOWLVWDWHHVWLPDWHVWKHSRVWHULRUSUREDELOLW\GLVWULEX
WLRQVRIWKHVHWKUHHTXDQWLWLHV3DJHOHW¬DO7KH
0&0&FKDLQH[SORUHV´SDUDPHWHUVSDFHµZLGHO\UDQ
GRPO\PRGLI\LQJWKHSDUDPHWHUVDQGWU\LQJWKHPRXWRQ
WKHVDPSOHRIWUHHVRYHUFRQVHFXWLYHLWHUDWLRQV:KLOHWKH
FKDLQDWWHPSWVWRPD[LPL]HWKHOLNHOLKRRGLWDOVRDFFHSWV
OHVVOLNHO\FRPELQDWLRQVRISDUDPHWHUVDWDIUHTXHQF\SUR
SRUWLRQDOWRWKHLUOLNHOLKRRGLQWRWKHSRVWHULRUSUREDELOLW\
GLVWULEXWLRQV7KLVGLVWULEXWLRQWKHQFRQWDLQVFRPELQD
WLRQVRISDUDPHWHUVVXFKWKDWWKRVHZLWKKLJKHUVXSSRUW
DUHVDPSOHGWRDJUHDWHUH[WHQW$´ UHYHUVLEOHMXPSµSUR
FHGXUHWKDWUHGXFHVWKHFRPSOH[LWLHVRIWKHXQGHUO\LQJ
PRGHORIHYROXWLRQWRWUDFWDEOHGLPHQVLRQVZDVHPSOR\HG
3DJHODQG0HDGHVHH)RUWXQDWRDQG-RUGDQ
7KHPHDQVRIWKHSRVWHULRUSUREDELOLW\GLVWULEXWLRQ
RIFKDUDFWHUVWDWHVDWDQFHVWUDOQRGHVIRUH[DPSOHp9
p8DQGp1DUHFRPELQHGZLWKWKHSRVWHULRUSURED
ELOLW\RIHDFKQRGHH[LVWLQJLQWKHWUHHZKLFKUHSUHVHQWV
WKHSUREDELOLW\WKDWWKHQRGHH[LVWV/HZLV)RU3,+
3,(3$1DQG303WKLVSUREDELOLW\ZDVEXWZKHQWKHUH
LVSK\ORJHQHWLFXQFHUWDLQW\LHWKHQRGHSUREDELOLW\LV
OHVVWKDQWKLVLQIRUPDWLRQLVFRPELQHGZLWKWKHHVWL
PDWHRIWKHFKDUDFWHUVWDWHWRJLYHDFRQVHUYDWLYH´FRP
ELQHGSUREDELOLW\µ2QFHZHHVWLPDWHGWKHDQFHVWUDOVWDWH
UHFRQVWUXFWLRQVIRUWKHIRXUEDVDOQRGHVZHWKHQWHVWHG
KRZPXFKVXSSRUWZHKDGIRUDOWHUQDWLYHUHFRQVWUXFWLRQV
E\ϧ[LQJRU´ IRVVLOL]LQJµHDFKQRGHWREHRQHRIWKHWKUHH
SRVVLEOHVWDWHV198LQWXUQ:HGHWHUPLQHGZKLFK
IRVVLOL]HGVWDWHKDGUHODWLYHO\KLJKHUVXSSRUWDWDJLYHQ
QRGHE\FRPSDULQJWKHOLNHOLKRRGVXVLQJDPHDVXUHFDOOHG
WKH%D\HVIDFWRU5DIWHU\
5HVXOWVIRU,QGR(XURSHDQVKRZHGWKDW3&0VFRXOG
UHFRQVWUXFWYLULORFDOLW\IRU3,+DWp9ಭ ಭಭಭDQGIRU
pie at p9ಭ ಭಭಭVHH)LJXUHD9LULORFDOLW\UH
FRQVWUXFWHGZLWKKLJKSRVWHULRUSUREDELOLWLHVZLWKLQWKH
,QGR,UDQLDQQRGH)DQG%DOWR6ODYLFQRGH(FODGHV
EXWIRUWKH,WDOLF*HUPDQLFDQG&HOWLFFODGHQRGH'
p9GURSSHGWRZLWKWKHSUREDELOLW\RIQHRORFDOLW\
LQIHUUHGDVHTXDOO\ OLNHO\8VLQJWKHIRVVLOL]DWLRQWHVW
ZHVKRZHGWKDWWKHUHZDVVWURQJRUSRVLWLYHHYLGHQFH
IRUYLULORFDOLW\IRU3,(RYHUWKHDOWHUQDWLYHVEXWIRU3,+
WKHHYLGHQFHZDVZHDNHUDQGQRQHRIWKHUHVLGHQFHSDW
WHUQVKDGSRVLWLYHVXSSRUW7KHUHFRQVWUXFWLRQRIHDUO\,(
YLULORFDOLW\LVLQOLQHZLWKDSRSXODUVFHQDULRGHULYHGIURP
WKHOLQJXLVWLFHYLGHQFHLQFOXGLQJNLQVKLSWHUPLQRORJ\
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'HOEUXFN  )ULHGULFK 0DOORU\ DQG $GDPV
WKRXJK*RRG\ZDVFULWLFDORIWKLVVFHQDULR
DQGLWVIDXOW\LQWHUSUHWDWLRQRIHWKQRORJLFDOGDWD0RUH
VWURQJO\ZHQRWHGWKDW&ODFNVRQKDVGHVFULEHG
VHYHUDOHTXDOO\SODXVLEOHDOWHUQDWLYHVIRUHDUO\,(SHRSOHV
8QFHUWDLQW\IRU3,+DWWHVWVWRWKLVDQGWKHVHPHWKRGVFDQ
SURJUHVVWKHGHEDWHE\SURYLGLQJULJRURXVTXDQWLWDWLYH
WHVWVRIWKHHYLGHQFHLQLQWHJUDWLYHVWXGLHVRISUHKLVWRU\
,Q$XVWURQHVLDQX[RULORFDOLW\ZDVUREXVWO\UHFRQ
VWUXFWHGIRU303DWp8ಭ ಭಭಭ)LJXUHE3$1
ZDVQRW UHFRQVWUXFWHG WR DQ\ VWDWHZLWK FHUWDLQW\ LQ
FRPSDULVRQWRUHVXOWVIURP-RUGDQHW¬DOWKDWUH
FRQVWUXFWHGX[RULORFDOLW\ZLWKp8ಭ ಭ+RZHYHUWKDW
HDUOLHUZRUNGRHVQRWFRQVLGHUDOWHUQDWLYHPRGHVRIUHV
LGHQFH:KHQWHVWLQJXVLQJWKHIRVVLOL]DWLRQSURFHGXUH
WKHUHZDVSRVLWLYHHYLGHQFHLQIDYRURI3$1X[RULORFDO
LW\RYHUYLULDQGQHRORFDOLW\DQGYHU\VWURQJHYLGHQFH
IRU303X[RULORFDOLW\RYHUWKHDOWHUQDWLYHV7KLVLVLQOLQH
ZLWKVRPHLQWHUSUHWDWLRQVRI3$1DQG303NLQVKLSWHUPL
QRORJLHV%OXVWDOWKRXJKQRWDOOVFKRODUVDJUHHHJ
&KRZQLQJ$VZLWK,QGR(XURSHDQKHUHZHSURYLGH
DQLQGHSHQGHQWFRQϧUPDWLRQIURPFURVVFXOWXUDOGDWD
0RUHUHFHQWZRUNDWWHPSWLQJWRUHFRQFLOHWKHGLϱHUHQW
SDWWHUQVRIXQLSDUHQWDOJHQHWLFPDUNHUVVHHQLQWKH3D
FLϧFPW'1$DQG<FKURPRVRPHGDWDKDVVXJJHVWHGWKDW
X[RULORFDOLW\ZDVDODWHUGHYHORSPHQWLQ$XVWURQHVLDQ
WKDWLV3URWR2FHDQLFFXOWXUHV+DJHDQG0DUFN
+DUYH\DQG3DJHO.D\VHUHW¬DO
:HDOVRXVHGWKHWUDQVLWLRQUDWHSDUDPHWHUVWRFKDUDF
WHUL]HWKHG\QDPLFVRIFKDQJHDQGFRPSDUHWKHVHEHWZHHQ
WKHWZRODQJXDJHIDPLOLHV5HVXOWVVXJJHVWHGWKDWLQERWK
,QGR(XURSHDQDQG$XVWURQHVLDQWKHORVVRIYLULORFDOLW\
LVDUDUHHYHQWLQGLFDWHGE\ORZUHODWLYHYDOXHVRIWKHUDWH
SDUDPHWHUVFDSWXULQJWKHVHWUDQVLWLRQVq98 and q91)XU
),*85(3.2. 7UHHVSHUFHQWPDMRULW\UXOHFRQVHQVXVVXPPDUL]LQJWKHVDPSOHRISK\ORJHQLHVIRUD,QGR(XURSHDQ
DQGE$XVWURQHVLDQODQJXDJHVLQFOXGLQJFRPSDWLEOHJURXSLQJV5HVLGHQFHGDWDDUHSORWWHGE\FRORUZKLWHಭ ಭQHRORFDOLW\
OLJKWJUD\ಭ ಭX[RULORFDOLW\EODFNಭ ಭYLULORFDOLW\GDUNJUD\ಭ ಭDPELORFDOLW\5HFRQVWUXFWHGQRGHVDUHVKRZQFRORUHGDFFRUGLQJWR
WKHDQFHVWUDOVWDWHUHFRQVWUXFWLRQ,QDQRGHODEHOVDUHGLVFXVVHGLQWKHWH[W3,(ಭ ಭ3URWR,QGR(XURSHDQ3,+ಭ ಭ3URWR,QGR
+LWWLWH,QEFROODSVHGJURXSVDUHSURSRUWLRQDOLQVL]HWRQXPEHURIODQJXDJHVDQGWHUPLQDWHLQDEDUVKDGHGSURSRUWLRQDOWR
UHVLGHQFHSDWWHUQVZLWKLQWKDWJURXS3$1ಭ ಭ3URWR$XVWURQHVLDQ303ಭ ಭ3URWR0DOD\R3RO\QHVLDQ32&ಭ ಭ3URWR2FHDQLF
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WKHUFKDQJHVIURPX[RULWRZDUGYLULORFDOLW\q89RFFXU
DWDKLJKHUUDWHWKDQWKHUHYHUVHWUDQVLWLRQq98q89 is 
RYHUWLPHVPRUHOLNHO\WKDQq98 in ie and one and a 
KDOIWLPHVPRUHOLNHO\LQ$17KLVPD\UHϩHFWWKHLQVWD
ELOLW\RI´PDWULFHQWULFµV\VWHPVHJV\VWHPVLQYROYLQJ
PDWULOLQHDOGHVFHQWDVREVHUYHGE\5LFKDUGVIRU
$IULFDQVRFLHWLHV+ROGHQDQG0DFH+ROGHQHW¬DO
:HIXUWKHUVXJJHVWWKDWH[SODQDWLRQVIRUYDULDWLRQ
LQUHVLGHQFHFRXOGSODXVLEO\EHOLQNHGWRYDULDWLRQLQVXE
VLVWHQFHDQGHFRORJLFDOQLFKHLQERWK,QGR(XURSHDQDQG
$XVWURQHVLDQ
Implications
,Q)RUWXQDWRDQG-RUGDQZHQRWRQO\VKRZWKDWLW
LVSRVVLEOHWRUHFRQVWUXFWWKHVWDWHVRINLQVKLSQRUPVLQ
K\SRWKHWLFDODQFHVWUDOVSHHFKFRPPXQLWLHVWKDWH[LVWHG
PRUHWKDQ\HDUVDJREXWDOVRGHPRQVWUDWHWKDWLWLV
SRVVLEOHWRVWDWLVWLFDOO\WHVWWKRVHLQIHUHQFHVE\FRPSDU
LQJWKHPDJDLQVWWKHDOWHUQDWLYHV:HVXJJHVWDYHQXHVIRU
TXDQWLI\LQJWKHG\QDPLFVRIFKDQJHLQVRFLHWDOQRUPVRI
UHVLGHQFHϧQGLQJFRPPRQDOLWLHVEHWZHHQWKHWZRIDPL
OLHVWKDWVXSSRUWWKHLGHDWKDWKXPDQVRFLDOOLIHLVQRWLQ
ϧQLWHO\YDULHGEXWUDWKHULVFRQVWUDLQHGE\ORFDOHQYLURQ
PHQWV0RUHRYHUZHSURSRVHWKDWE\DVNLQJWKHVDPH
TXHVWLRQVLQGLϱHUHQWHWKQRJUDSKLFUHJLRQVZHFDQVWDUW
WRLQIHUWKHJHQHUDOPHFKDQLVPVRIFXOWXUDOHYROXWLRQDU\
FKDQJHWKDWLVWKHLGHQWLϧFDWLRQRIOLQHDJHVSHFLϧFSUR
FHVVHVZLWKLQJOREDOGRPDLQVFI'XQQHW¬DO(YDQV
DQG/HYLQVRQ,QUHODWLRQWRNLQVKLSWHUPLQRORJ\
RXUDQDO\VHVGHPRQVWUDWHWKDW3&0VFDQERWKFRQϧUP
SUHYLRXVKLVWRULFDOOLQJXLVWLFZRUNDVGHPRQVWUDWHGIRU
,QGR(XURSHDQDQGGLVDJUHHZLWKLW7KHVHFRQϩLFWVDUH
LPSRUWDQWDVWKH\GHPDQGDUHH[DPLQDWLRQRIERWKRXU
GDWDDQGRXUWKHRUHWLFDOIUDPHZRUNDQGVXJJHVWDYHQXHV
IRUIXUWKHULQYHVWLJDWLRQ,QWKH$XVWURQHVLDQDQDO\VLV
ZHIRXQGDVGR-RUGDQHW¬DO>@WKDW3URWR2FHDQLF
ZDVHLWKHUDPELJXRXVRUSDWULORFDO7KLVLVLQFRQWUDVWWR
+DJHDQG0DUFNZKRVXJJHVWWKDW3URWR2FHDQLF
ZDVPDWULOLQHDODQGX[RULORFDOEDVLQJWKHVHLQIHUHQFHV
RQERWKUHFRQVWUXFWHGDQGV\QFKURQLFNLQVKLSWHUPLQRO
RJLHV3&0VPD\EHXQDEOHWRUHFRQVWUXFWX[RULORFDOUHVL
GHQFHIRU3URWR2FHDQLFEHFDXVHPDQ\GDXJKWHUVRFLHWLHV
KDYHZKLOHUHWDLQLQJDQX[RULORFDORSWLRQVLQFHVZLWFKHG
WRYLULORFDOLW\DVWKHSUHYDLOLQJPRGH—SHUKDSVGXHWR
FXOWXUDOFRQWDFWZLWKQHDUE\QRQ$XVWURQHVLDQVRFLHWLHV
-RUGDQHW¬DO+RZHYHUDVSHFWVRIWKHWKHRUHWLFDO
IUDPHZRUNHPSOR\HGE\+DJHDQGFROOHDJXHVGHPDQGUH
DQDO\VLVDVWKH\UHO\RQPLGWKFHQWXU\VWDWLVWLFDODVVR
FLDWLRQVEHWZHHQW\SHVRINLQVKLSWHUPLQRORJ\DQGW\SHV
RIVRFLDOVWUXFWXUHWKDWWKHPVHOYHVGRQRWFRQWUROIRUKLV
WRULFDOUHODWHGQHVV,UHWXUQWRWKLVSRLQWLQWKHFRQFOXVLRQ
Case Study 2: The Evolution of Sibling  
Terminologies in Austronesian and Bantu
,QWKLVFDVHVWXG\,GHVFULEHVRPHUHFHQWFURVVOLQJXLVWLF
DQDO\VHVRIHYROXWLRQDU\SURFHVVHVLQNLQWHUPLQRORJLHV
7KHVHUHVXOWVFRPHIURPDZLGHUSURMHFWDLPHGDWDGGUHVV
LQJWKHH[WHQVLRQDOVHPDQWLFVRIFRPSOHWHVHWVRILQGLYLG
XDONLQWHUPVVHHDOVR-RUGDQ6LEOLQJWHUPLQROR
JLHVDUHDXVHIXOSDUWLDOVHWRIDOOSRVVLEOHNLQZLWKZKLFK
WRVWUDWHJLFDOO\LQYHVWLJDWHHYROXWLRQDU\SURFHVVHVDQG
WKHLUJHQHUDOVXLWDELOLW\DVNLQWHUPWHVWFDVHVKDVORQJ
EHHQHVWDEOLVKHG.URQHQIHOG1HUORYHDQG5RPQH\
6LEOLQJWHUPVDUHOLPLWHGWRDVLQJOHJHQHUDWLRQ
WKDWRIHJR·VRZQWKH\KDYHDOLPLWHGVHWRISDUDPHWHUV
VXFKDVVH[RUDJHRQZKLFKWKH\FDQEHGLVWLQJXLVKHG
DQGWKH\FRQFHUQLPPHGLDWHOLQHDONLQDQGWKXVXQOLNH
FRXVLQWHUPLQRORJLHVWKH\DUHQRWKHDYLO\LPSDFWHGE\
FRQVLGHUDWLRQVRIPDUULDJHDELOLW\
Context
7KHVLEOLQJWHUPLQRORJLHVDQDO\]HGKHUHDUHGUDZQIURP
GDWDRQWKH$XVWURQHVLDQDQG%DQWXODQJXDJHIDPLOLHV
FROOHFWHGWRJHWKHUE\']LHEHO%RWK$XVWURQHVLDQ
DQG%DQWXVRFLHWLHVYDU\LQZD\VUHSUHVHQWDWLYHRIZRUOG
ZLGHGLYHUVLW\LQNLQVKLS)R[0XUGRFNDQG
WKLVGLYHUVLW\FRPELQHGZLWKDYDLODEOHPRGHOVRISRSXOD
WLRQKLVWRU\SURYLGHGE\OH[LFDOSK\ORJHQLHVSURYLGHVWZR
XVHIXOUHJLRQDOFDVHVWRWHVWK\SRWKHVHVDERXWWKHQDWXUH
RIFKDQJHLQNLQVKLSWHUPV,Q$XVWURQHVLDQVLEOLQJWHUPV
LQSDUWLFXODUKDYHUHFHLYHGDWWHQWLRQIURPDQXPEHURI
VFKRODUV%OXVW(SOLQJHW¬DO)LUWK
)R[0DUVKDOO/LNH$XVWURQHVLDQ%DQWX
LVWKRXJKWWREHWKHUHVXOWRIDUHFHQWGLVSHUVDOFD²
N\DRISHRSOHVDQGIDUPLQJWHFKQRORJLHVWKURXJK
RXWVXE6DKDUDQ$IULFDDOWKRXJKWKLVLVDPDWWHURIVRPH
GHEDWH+XϱPDQ3KLOOLSVRQ9DQVLQD
7KHNLQVKLSWHUPLQRORJLHVRIWKH%DQWXODQJXDJHVKDYHUH
FHLYHGFRPSDUDWLYHO\OHVVDWWHQWLRQIRUVRPHUHFHQWZRUN
RQ(DVW%DQWXVHH0DUFNDQG%RVWRHQ0DUFNHW¬DO
$VZLWKFRXVLQVDQGRWKHUVXEVHWVRINLQWHUPV
PDQ\VWXGLHVKDYHXVHGW\SRORJLFDOVFKHPHVWRFODVVLI\
SDWWHUQVRIVLEOLQJWHUPV(SOLQJHW¬DO.URQHQIHOG
0DUVKDOO0XUGRFN1HUORYHDQG5RPQH\
VRPHWLPHVUHJDUGOHVVRIKLVWRULFDOUHODWLRQVKLSRI
WHQUDLVLQJWKHLUHRIKLVWRULFDOOLQJXLVWVHJVHHUHSOLHV
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E\%OXVWDQG&KRZQLQJWR0DUVKDOO6HTXHQWLDORU
VWHSZLVHFKDQJHSURFHVVHVLQWKHVHVWUXFWXUDOSDWWHUQV
DUHRIWHQVHHQDVH[SODLQLQJWKHFXUUHQWGLYHUVLW\DFURVV
ODQJXDJHV VXFK WKDWDSSURSULDWHPRGHOVDUH WKRVH LQ
ZKLFKELQDU\GLVWLQFWLRQVLQPHDQLQJHJPDOHಭ_ಭIHPDOH
ZHUHDGGHGRUUHPRYHGWRDSDWWHUQHJROGHUVLEOLQJಭ_
\RXQJHUVLEOLQJWRFUHDWHWKHQH[WSDWWHUQLQWKHVHTXHQFH
HJROGHUEURWKHUಭ_ಭROGHUVLVWHUಭ_ಭ\RXQJHUVLEOLQJ7KDWLV
WKHVHPRGHOVDUHEDVHGRQSDUVLPRQ\DQGVWHSZLVHWUDQV
IRUPDWLRQVDUHDSSOLHGWRWKHSDWWHUQVWKHPVHOYHVUDWKHU
WKDQWKHGLVWLQFWLRQVVHSDUDWHO\+RZHYHUE\XVLQJVWDWLV
WLFDOLQIHUHQFHWHFKQLTXHVWRUHFRQVWUXFWWKHHYROXWLRQRI
WKHVHPDQWLFGLVWLQFWLRQVWKHPVHOYHVZHQHHGQRWUHO\RQ
DQ\SDUWLFXODUW\SRORJ\RIVFKHPHVWRXQGHUVWDQGWKHVH
SURFHVVHV,QRWHKHUHDOVRWKDWWKHDQDO\VHVFRQFHQWUDWHG
RQWKHGLVWLQFWLRQVLQPHDQLQJWKHLQYHVWLJDWLRQRIcoevo-
lutionLQOLQJXLVWLFIRUPVDQGPHDQLQJVWKHWUDGLWLRQDO
SXUYH\RIKLVWRULFDOOLQJXLVWLFVLVDIXWXUHVWXG\
+HUH,VKRZKRZ%D\HVLDQ3&0VFDQVSHFLϧFDOO\WHVW
WKHLGHDRIVHTXHQWLDOPRGHOVRIFKDQJHLQNLQWHUPV$
IXOOHUDFFRXQWRIWKH$XVWURQHVLDQVWXG\LVLQ-RUGDQ
WKLVFDVHVWXG\H[DPLQHVWKHHODERUDWLRQDQGUHGXFWLRQRI
WKH´VDPHVH[ಭ_ಭRSSRVLWHVH[µGLVWLQFWLRQLQ$XVWURQHVLDQ
FRPSDUHGZLWK%DQWX7RGRWKLV,GHULYHHYROXWLRQDU\
PRGHOVRIWKHWUDQVLWLRQVJDLQVDQGORVVHVEHWZHHQGLI
IHUHQW PHDQLQJ GLVWLQFWLRQV 6LQJOHVWHS FKDQJHV DUH
LPSOLFLWRUH[SOLFLWLQPRVWODWWLFHPRGHOV(SOLQJHW¬DO
+DJH0DUVKDOOVHHDOVR'DQ]LJHUWKLV
YROXPH7KXVWKHSUHGLFWLRQLVWKDWDQRSSRVLWHVH[GLV
WLQFWLRQLHKDYLQJRQHWHUPIRURSSRVLWHVH[VLEOLQJV
DQGDQRWKHUIRUVDPHVH[VLEOLQJVFRXOGHYROYHIURPD
VLWXDWLRQZKHUHWKHGLVWLQFWLRQZDVDEVHQW)XUWKHUWKH
RSSRVLWHVH[WHUPFRXOGWKHQEHHODERUDWHGE\WKHVH[RI
VSHDNHUWKDWLVLWFRXOGEHVSOLWLQWRDWHUPIRU´ ZRPDQ·V
EURWKHUµDQG´PDQ·V VLVWHUµ+RZHYHUKRZRIWHQ ODQ
JXDJHVWKHQFROODSVHWKLVHODERUDWLRQEDFNLQWRWKHVLQJOH
WHUPRUVNLSVWUDLJKWIURPDEVHQFHRIWKHGLVWLQFWLRQWR
DWZRWHUPV\VWHPLVXQNQRZQ5HDGWKLVYROXPHKDV
TXDOPVZLWKDUHVHDUFKIUDPHZRUNWKDWLQYHVWLJDWHVWKH
DGGLWLRQRUUHPRYDORIGLVWLQFWLRQVWRWHUPVRUPHDQLQJV
LQLVRODWLRQ,YLHZWKHVHTXDOPVDVDGLVWLQFWLRQEHWZHHQ
SDWWHUQDQGSURFHVVDQGUHWXUQWRWKHSRLQWLQWKHGLVFXV
VLRQ:LWKUHVSHFWWRWKHFDVHDWKDQGZHFDQXVH3&0VWR
DGGUHVVWKLVTXHVWLRQTXDQWLWDWLYHO\
6LEOLQJWHUPGDWDIURP']LHEHOZHUHFRGHGIRU
$XVWURQHVLDQDQG%DQWXODQJXDJHVDFFRUGLQJWRWKHPHDQ
LQJGLVWLQFWLRQVWKDWZHUHH[SUHVVHGLQHDFKODQJXDJH·V
WHUPLQRORJ\,PDWFKHGWKHVHODQJXDJHVWR$XVWUR
QHVLDQODQJXDJHVLQWKH*UD\HW¬DOODQJXDJH
SK\ORJHQLHVDQGWR%DQWXODQJXDJHVIURPWKH$WNLQVRQ
HW¬DOODQJXDJHSK\ORJHQLHV/DQJXDJHVZHUH
FRGHGXQGHUWKHPXOWLVWDWHVFKHPHಭ ಭODQJXDJHKDVQR
VDPHRSSRVLWHGLVWLQFWLRQಭ ಭODQJXDJHKDVDVLQJOHWHUP
IRURSSRVLWHVH[VLEOLQJXVHGE\ERWKVH[HVಭ ಭODQJXDJH
KDVVHSDUDWHWHUPVGHQRWLQJWKHRSSRVLWHVH[VLEOLQJIRU
HDFKVH[HJZRPDQ·VEURWKHUPDQ·VVLVWHU/DQJXDJHV
ZLWKLQWHUPHGLDWHGLVWLQFWLRQVHJDWHUPIRU´ZRPDQ·V
EURWKHUµRQO\ZHUHQRWXVHGLQWKLVDQDO\VLVEHFDXVH
PRGHOVZLWKIRXURUϧYHVWDWHVIDLOHGWRFRQYHUJHRQFRQ
VLVWHQWOLNHOLKRRGHVWLPDWHVWKHVHZLOOEHH[SORUHGLQWKH
IXWXUH7KHϧQDOVHWRIWD[DZLWKDSSURSULDWHGDWDWKXV
FRPSULVHG$XVWURQHVLDQDQG%DQWXODQJXDJHV
7R DQDO\]H WKH HYROXWLRQ RI WKH RSSRVLWHVH[ GLV
WLQFWLRQV,XVHGWKH3&00XOWLVWDWHLPSOHPHQWHGLQWKH
%D\HV7UDLWVSDFNDJH3DJHOE3DJHOHW¬DO7KH
DSSURDFKLVWKHVDPHDVLQ&DVH6WXG\JLYHQWKHFRP
SDUDWLYHGDWDDQGDVHWRIWUHHVZHPRGHOWKHHYROXWLRQRI
WKHWUDLWRILQWHUHVWDPRQJLWVWKUHHVWDWHVDORQJ
WKHEUDQFKHVRIDSK\ORJHQ\5DWHSDUDPHWHUVVSHFLI\LQJ
WKHVL[SRVVLEOHWUDQVLWLRQVq01q10 q12q21 q02DQG
q20PHDVXUHWKHLQVWDQWDQHRXVUDWHVRIFKDQJHIURPRQH
VWDWHWRDQRWKHUDQGDUHXVHGWRGHϧQHWKHSUREDELOLWLHVRI
WKHVHFKDQJHVWKHFKDUDFWHUVWDWHVDWLQWHUQDOQRGHVRQD
WUHHDQGWKHOLNHOLKRRGRIWKHGDWD3DJHOE
$JDLQ,XVHGD´ UHYHUVLEOHMXPSµSURFHGXUHWRUHGXFHWKH
FRPSOH[LWLHVRIWKHXQGHUO\LQJPRGHORIHYROXWLRQWRWUDF
WDEOHGLPHQVLRQV7RJLYHGLUHFWLRQDOLW\IRUWKHPRGHOV
DQ HVWLPDWLRQRI DQFHVWUDO VWDWHV IRU UHODWLYHDJH DQG
UHODWLYHVH[GLVWLQFWLRQVLQ$XVWURQHVLDQZDVREWDLQHG
IURPHDUOLHUDQDO\VHV-RUGDQ7KHUHDUHODWLYHDJH
GLVWLQFWLRQZDVUREXVWO\LQIHUUHGIRU3$1DQG303EXW
WKHUHODWLYHVH[GLVWLQFWLRQZDVQRW,Q%DQWXWKHWKUHH
FKDUDFWHUVWDWHVGLUHFWO\SHUWDLQLQJWRWKHRSSRVLWHVH[
GLVWLQFWLRQZHUHGLUHFWO\LQIHUUHGDQGIRXQGWREHDPELJ
XRXVDWWKHURRWpಭ ಭpಭ ಭpಭ ಭ+RZ
HYHUWKHVHVXJJHVWWKDW3URWR%DQWXZDVPRUHOLNHO\WR
KDYHVRPHIRUPRIRSSRVLWHVH[GLVWLQFWLRQWKDQQRQHEH
FDXVHpಭ ಭ
Models of Change in the Elaboration  
of Opposite-Sex Sibling Terms
7KHϩRZGLDJUDPVLQ)LJXUHVKRZWKHVXPPDULHVRI
WKHPRVWSRSXODUPRGHOVIRXQGE\UHYHUVLEOHMXPS%D\HV
LDQ0&0&IRUD$XVWURQHVLDQDQGE%DQWX7KHVHGLD
JUDPVFRPSDUHWKHUHODWLYHWUDQVLWLRQUDWHVRIWKHWRS
WKUHHPRGHOVZKLFKDFFRXQWIRUSHUFHQWRIDOOPRGHOV
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IRXQGLQERWKODQJXDJHIDPLOLHV7KHUHYHUVLEOHMXPSSUR
FHGXUHLQWHJUDWHVRXWWKHVSHFLϧFQXPHULFDOSDUDPHWHUV
RIWKHWUDQVLWLRQUDWHVJLYLQJPRGHOVLQWHUPVRIUHODWLYH
UDWHFODVVHVUDWHVDUHHLWKHU]HURQRDUURZLQIUHTXHQW
GRWWHGDUURZVRURWKHUZLVHHTXLYDOHQWVROLGDUURZV
7KLVWHFKQLTXHDOORZVXVWRVXFFLQFWO\VXPPDUL]HDGL
YHUVHDQGFRPSOH[VHWRISDUDPHWHUHVWLPDWHV
)LJXUHDVXJJHVWVWKDWWKHPRVWOLNHO\HYROXWLRQ
DU\ SDWKZD\ LQ $XVWURQHVLDQ VWDUWLQJ DW VWDWH  QR
RSSRVLWHVH[GLVWLQFWLRQZDVDJDLQRIWKHVLQJOHWHUP
´RSSRVLWHVH[VLEOLQJµWKLVZDVWKHQHODERUDWHGLQWRWZR
WHUPV—´ZRPDQ·VEURWKHUµ´PDQ·VVLVWHUµ—LQDQXPEHU
RIOLQJXLVWLFVXEJURXSV-XPSVIURPWKHDEVHQFHRIWKH
GLVWLQFWLRQWRWKHWZRWHUPVLWXDWLRQq02ZHUHUDUHDQG
RIWHQ]HURFROODSVHVRI´ ZRPDQ·VEURWKHUµ´PDQ·VVLVWHUµ
EDFNWRWKHVLQJOH´RSSRVLWHVH[VLEOLQJµWHUPq21ZHUH
DOO]HUR7KHORVVRIWKHGLVWLQFWLRQRYHUDOORFFXUUHGDWD
KLJKUDWHLHq20 and q10:KHQDOOPRGHOVDUHFRQVLG
HUHGWKRVHZKHUHq21LVLQWKH]HURELQKDYHDKLJKHUOLNH
OLKRRGWKDQWKRVHZKHUHLWKDVDQRQ]HURUDWHSURYLGLQJ
VXSSRUWIRUWKHK\SRWKHVLVWKDWFROODSVHVRIDQHODERUDWHG
WHUPDUHUDUH
$GLϱHUHQWG\QDPLFH[LVWVLQWKH%DQWXODQJXDJHV
$JDLQWKHDQDO\VLVVKRZVWKDWVRPHWUDQVLWLRQVDUHVHWDW
]HURWKDWVRPHDUHLQIUHTXHQWDQGWKDWDOORWKHUVPD\EH
VHWHTXLYDOHQW,QFRPPRQZLWK$XVWURQHVLDQWKHJDLQV
DQGORVVHVRIDVLQJOHWHUP´ RSSRVLWHVH[VLEOLQJµIURPWKH
VWDWHZLWKRXWWKHGLVWLQFWLRQDUHHTXLYDOHQWDQGIUHTXHQW
q01ಭ ಭq10+RZHYHUWKHG\QDPLFVJRYHUQLQJWKHJDLQ
DQGORVVRIWKHWZRWHUP´ZRPDQ·VEURWKHUµ´PDQ·VVLV
WHUµVWDWHDUHH[DFWO\RSSRVLWHWRWKRVHIRXQGLQ$XVWUR
QHVLDQ+HUHRQFHWKHWZRWHUPVWDWHLVJDLQHGLWUDUHO\
FROODSVHVWRDFRPSOHWHDEVHQFHLHq20LVLQIUHTXHQW
EXWLWVHHPVWREHJDLQHGIURPWKHQRGLVWLQFWLRQVWDWHIUH
TXHQWO\DQGODQJXDJHVGRQRWVZLWFKIURPDVLQJOHWHUPWR
DWZRWHUPV\VWHPLHq12ಭ ಭ*LYHQWKDWWKHDQFHVWUDO
),*85(3.3. 0RGHOVRIHYROXWLRQGHVFULELQJWKHHODERUDWLRQRIWKH´ RSSRVLWHVH[
VLEOLQJµWHUPLQD$XVWURQHVLDQDQGE%DQWX)ORZGLDJUDPVVXPPDUL]H
WUDQVLWLRQVWKDWDFFRXQWHGIRURYHUSHUFHQWRIDOOPRGHOVYLVLWHGE\WKH
UHYHUVLEOHMXPSSURFHGXUH7KHDEVHQFHRIDQDUURZPHDQVWKDWWUDQVLWLRQLVVHW
WR'RWWHGDUURZVPHDQWKDWWKHWUDQVLWLRQLQFOXGHV]HURYDOXHV6ROLGDUURZV
DUHHTXLYDOHQWUDWHVLHWKRVHWUDQVLWLRQVKDSSHQZLWKHTXDOIUHTXHQF\
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VWDWH UHFRQVWUXFWLRQ VXJJHVWV WKDWHDUO\%DQWX VSHHFK
FRPPXQLWLHVKDGVRPHIRUPRIRSSRVLWHVH[GLVWLQFWLRQ
LQSODFHDOUHDG\LWPD\EHWKDWSUHVVXUHVH[WHUQDOWRWKH
VLEOLQJWHUPLQRORJLHVSHUKDSVFRQVLGHUDWLRQVRIPDUNLQJ
OLQHDOJURXSPHPEHUVKLSIRUH[DPSOHDFWWRGULYHWKHVH
G\QDPLFV0DUFNHW¬DO
7KHVHϧQGLQJVDUHSUHOLPLQDU\EXWIRUWKHSXUSRVHV
RIWKLVFKDSWHUWKHSRLQWLV,KRSHFRQYH\HGWKDW3&0V
DUHXVHIXOPHWKRGVZLWKZKLFKWRWHVWLGHDVDERXWHYR
OXWLRQDU\WUDQVIRUPDWLRQVLQNLQVKLSWHUPLQRORJLHV)XU
WKHUZRUNZLOOFRPELQHWKLVDSSURDFKZLWKWKHULFKWKHR
UHWLFDODQGHPSLULFDOUHVRXUFHVRIKLVWRULFDOOLQJXLVWLFV
%HFDXVHFRQYHUJHQFH LQGHSHQGHQW LQQRYDWLRQRI WKH
VDPHPHDQLQJVZLWKWKHVDPHOLQJXLVWLFIRUPVLQXQUH
ODWHGRULQFRQWDFWODQJXDJHVLVYDVWO\LPSUREDEOHZH
VKDOOEHDEOHWRXVHOLQJXLVWLFUHFRQVWUXFWLRQVWR´IRVVLO
L]HµNQRZQIRUPVLQDQFHVWUDOQRGHV7KLVZLOOJLYHGL
UHFWLRQDOLW\WRODQJXDJHFKDQJHDQGZHZLOOEHDEOHWR
LGHQWLI\ZKHQLQGHSHQGHQWJDLQVRIDGLVWLQFWLRQLQGLϱHU
HQWODQJXDJHVVKRXOGEHLQYRNHGDVH[SODQDWLRQRUZKHQ
WKHUHLVDVKLIWLQPHDQLQJLQVRPHGDXJKWHUODQJXDJHV
EXWQRWRWKHUV2QHRIWKHPRVWSURPLVLQJDSSOLFDWLRQV
ZLOOEHLQWHVWLQJWKHLPSOLFDWLRQDOKLHUDUFKLHVRIFKDQJH
LQNLQWHUPVIRUPXODWHGE\+DJHLQFOXGLQJLQFRU
SRUDWLQJLQIRUPDWLRQRQPDUNHGQHVVWRWHVWWKDWDVSHFW
RI+DJH·VZRUN0HDQLQJ²PHDQLQJFRHYROXWLRQFDQEH
WHVWHGDVZHOO)RUH[DPSOHWKHVHDQDO\VHVRQO\WUDFHWKH
SUHVHQFHRIDUHODWLYHDJHGLVWLQFWLRQLQWKHVLEOLQJWHUPL
QRORJ\DVDZKROHZKHUHDVDPRUHϧQHJUDLQHGDQDO\VLV
ZLOOWHVWWKHFRHYROXWLRQRIDQDJHGLVWLQFWLRQZLWKVH[RI
UHIHUHQWYHUVXVVH[RIVSHDNHUDVRFFXUVLQ$XVWURQHVLDQ
:KHQFRPELQHGZLWKWKHLUHYROYLQJOH[LFDOIRUPVWKHVH
FRXSOHGPHDQLQJ²PHDQLQJFKDQJHVZLOOIXOO\FKDUDFWHU
L]HWKHV\VWHPDQGIURPWKDWSRLQWWHVWLQJKRZSURFHVVHV
UDPLI\ WKURXJK WKHHQWLUH WHUPLQRORJLFDO V\VWHPZLOO
EHSRVVLEOHFI5HDGWKLVYROXPH%XWHYHQZLWKWKHVH
VLPSOHH[DPSOHVLWLVSRVVLEOHWRVHHKRZFRPPRQDOLWLHV
DQGGLYHUJHQFHVLQNLQWHUPHYROXWLRQDFURVVGLϱHUHQW
ODQJXDJHIDPLOLHVFDQEHGLVFRYHUHG
Conclusions
,QWKLVFKDSWHU,KDYHDWWHPSWHGWRJLYHDQRYHUYLHZRI
SK\ORJHQHWLFFRPSDUDWLYHPHWKRGVDQGWKHLUSRWHQWLDO
DSSOLFDWLRQV LQ FXOWXUDO HYROXWLRQDU\ ZRUN JHQHUDOO\
DQGZLWKWKHSUHVHQWDWLRQRIWKHWZRFDVHVWXGLHVLQWKH
VWXG\RINLQVKLSPRUHVSHFLϧFDOO\3&0VDUHWRROVIRU
DVNLQJTXHVWLRQVDERXWHYROXWLRQDU\FKDQJHDQGPDQ\
RIWKHRXWVWDQGLQJTXHVWLRQVLQWKHVWXG\RINLQVKLSDQG
NLQVKLSWHUPLQRORJ\DUHDWEDVLVTXHVWLRQVRIHYROXWLRQ
:K\DUHKXPDQNLQVKLSV\VWHPVWKHZD\WKH\DUHWKDW
LVYDULDEOH\HWUHVWULFWHG"'RKLVWRULFDOH[SODQDWLRQVVXI
ϧFHRUDUHWKHUHUHJXODULWLHVRIWKHKXPDQPLQGDQG
RURIWKHKXPDQQLFKHWKDWPDNHVRPHIRUPVRINLQVKLS
GLUHFWHGQRUPVPRUHDGDSWLYH":KDWUHJXODULWLHVLIDQ\
FDQEHIRXQGLQWKHWUDQVIRUPDWLRQVRINLQVKLSV\VWHPV
FURVVFXOWXUDOO\"6XFKTXHVWLRQVDUHWKHHYHU\GD\LQYHV
WLJDWLRQVRIFRPSDUDWLYHELRORJLVWVDQGWRWKHH[WHQWWR
ZKLFKZHFDQDFFHSWWKHOLQJXLVWLFUHODWHGQHVVRIFXOWXUDO
JURXSVDVDPRGHORIWKHLUSRSXODWLRQKLVWRU\DQWKURSRO
RJLVWVDQGOLQJXLVWVFDQFRRSW3&0VWRDQVZHUWKHDERYH
TXHVWLRQVLQDVWDWLVWLFDOIUDPHZRUNWKDWDOORZVIRUTXDQ
titative testing of hypotheses.
2EMHFWLRQVH[LVW%\QHFHVVLW\WKHVHDSSURDFKHVUH
TXLUHFRPSOH[FXOWXUDODQGOLQJXLVWLFIHDWXUHVWREHDV
VLJQHGWRDVPDOOQXPEHURIDEVWUDFWFDWHJRULHV,WLVQRW
P\SXUSRVHKHUHWRGHDOZLWKWKHEURDGHULVVXHRIRSSRVL
WLRQWRVFLHQWLϧFK\SRWKHVLVWHVWLQJDQGFXOWXUDOFDWHJRU
L]LQJUHLϧFDWLRQLQDQWKURSRORJ\&ROOHUDQDQG0DFHLQ
SUHVV7KHϧHOGRIFXOWXUDOSK\ORJHQHWLFVKDVEHHQUHOHQW
OHVVO\UHYLHZHGDQGVXEMHFWWRFULWLTXHWKURXJKRXWLWVVKRUW
KLVWRU\ERWKWKHWUHHEXLOGLQJHQWHUSULVHVDQGWKHXVH
RI3&0VKDYHDWWUDFWHGVNHSWLFLVP6RPHFULWLTXHVKDYH
EHHQPHWKRGRORJLFDORUPLVXQGHUVWDQGLQJVWKHUHRIEXW
LQPDQ\UHVSHFWVWKHVHPLVJLYLQJVKDYHEHHQDPHOLRUDWHG
E\WKHDGRSWLRQRIWKHQHZHUSUREDELOLVWLF%D\HVLDQ
PHWKRGVDVXVHGKHUHVLPXODWLRQWHFKQLTXHVWRGHWHU
PLQHWKHFRQGLWLRQVXQGHUZKLFKSK\ORJHQHWLFPHWKRGV
DUHLQDSSURSULDWHIRUFXOWXUDOGDWDVXFKDVZLGHVSUHDG
ERUURZLQJDQGKLJKUDWHVRIFKDQJH$WNLQVRQHW¬DO
*UHHQKLOOHW¬DODQGDSOXUDOLW\RIWHFKQLTXHV
WKDWGRQRWUHTXLUHDEUDQFKLQJWUHHVWUXFWXUHDQGLQVWHDG
FDQUHSUHVHQWQRQFRQJUXHQWGDWDVXFKDVWKRVHSURGXFHG
E\FXOWXUDOFRQWDFWLQDQHWZRUN*UD\HW¬DO7KHUH
UHPDLQWZRLVVXHVWKDWIRUFHDVHULRXVFULWLFDOHQJDJH
PHQWDQGWKHVHDUHWKHHϱHFWVRIFXOWXUDOFRQWDFWDQG
´KRUL]RQWDOWUDQVPLVVLRQµDQGWKHPXOWLSOLFLW\RIWUDLW
OLQHDJHVZLWKGLϱHUHQWHYROXWLRQDU\KLVWRULHVZLWKLQDQ\
RQHHWKQROLQJXLVWLFSRSXODWLRQEXWVHH0DWKHZVHW¬DO
6FKRODUVXVLQJSK\ORJHQHWLFWHFKQLTXHVDUHPRWL
YDWHGWRDFNQRZOHGJHFRQWUROIRUDQGLQFRUSRUDWHWKHVH
FRQFHUQVLQWRWKHLUDQDO\VHVEXWWRVRPHH[WHQWVZHDUH
VLPSO\OLPLWHGE\DODFNRIDSSURSULDWHWHFKQLTXHVLQ
HYROXWLRQDU\ELRORJ\WKHDQDORJRXVFRQFHUQVDUHWKDWRI
KRUL]RQWDOJHQHWUDQVIHUDWWKHURRWRIWKHWUHHRIOLIHDQG
WKHLQFRQJUXHQFHRILQGLYLGXDOJHQHWUHHVZLWKERWKHDFK
RWKHUDQGVRFDOOHGVSHFLHVWUHHV7KHVHWZRWRSLFVFRQVWL
WXWHFXWWLQJHGJHUHVHDUFKLQELRORJ\DWWUDFWLQJWKHVHUL
RXVDWWHQWLRQRIKXQGUHGVRIVFKRODUVZRUOGZLGHEXWWKH\
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DUHKDUGSUREOHPV,WPD\EHVRPHWLPHEHIRUHZHFDQ
GHDOZLWKVLPLODUDQGSHUKDSVPRUHFRPSOH[LVVXHVLQ
KXPDQFXOWXUH
7KHUHDUHVRPHZD\VLQZKLFKZHFDQSURJUHVVRXU
WKHRUHWLFDODQGPHWKRGRORJLFDOWRRONLWZLWKRXWZDLWLQJ
IRUWKHELRORJLVWVKHUH,VXJJHVWDIHZ)LUVWDQGIRUHPRVW
DQWKURSRORJLVWVDQGOLQJXLVWVQHHGWRHQJDJHLQGLJLWDO
GDWDVKDULQJ7KHJHQRPLFUHYROXWLRQRQO\WRRNRϱRQFH
DFULWLFDODPRXQWRIJHQHWLFLQIRUPDWLRQZDVPDGHHDVLO\
DYDLODEOHWRDOO1HZDQDO\WLFPHWKRGVZHUHGHYHORSHG
DQGJHQHWLFLVWVDUHEHJLQQLQJWRXVHWKHVHGDWDIRUDQHZ
WKHRUHWLFDOXQGHUVWDQGLQJRIELRORJLFDO LQKHULWDQFH$
VLPLODUUHYROXWLRQERWKWHFKQLFDODQGWKHRUHWLFDOFRXOG
KDSSHQIRURXUXQGHUVWDQGLQJRIKXPDQVRFLDOVWUXFWXUH
LIGDWDEDVHVDQGUHSRVLWRULHVFRXOGFROODWHDQGPDNHDF
FHVVLEOHWKHHSKHPHUDOEXWYDVW´HWKQRJUDSKLFUHFRUGµ
6HFRQGZHQHHGWRUHYLVLWWKHPLGWKFHQWXU\HϱRUWVRI
0XUGRFNDQGDVVRFLDWHVZKREHJDQWKHWDVNRIVHDUFKLQJ
IRUVWDWLVWLFDOUHJXODULWLHVDQGDVVRFLDWLRQVLQWKHHWKQR
JUDSKLFDQGFRPSDUDWLYHOLQJXLVWLFUHFRUG0DQ\RIWKHVH
VRFDOOHGUHJXODULWLHVDUHXVHGE\VFKRODUVWRGUDZLQIHU
HQFHVIURPUHFRQVWUXFWHGNLQWHUPV\VWHPVWRK\SRWKHWL
FDODQFHVWUDOVRFLDOQRUPV(KUHW+DJH
7KHDUHDVDPSOLQJDSSURDFKRϱHUHGE\IRULQVWDQFHWKH
6WDQGDUG&URVV&XOWXUDO6DPSOHDFNQRZOHGJHG*DOWRQ·V
3UREOHPEXWWKHLPSOHPHQWDWLRQVZHUHUXGLPHQWDU\DQG
QHZDSSURDFKHVRϱHUPRUHVRSKLVWLFDWHGFRQWUROIRUKLV
WRULFDOUHODWHGQHVV0DFHDQG3DJHO
7KLUGDQGPRUHSRVLWLYHO\WKHUHH[LVWVDJUDQGRS
SRUWXQLW\IRUWKHVHSDUDWHSK\ORJHQHWLFDQGOLQJXLVWLF
FRPSDUDWLYHPHWKRGVWREHEURXJKWWRJHWKHULQWKHVWXG\
RINLQVKLSWHUPLQRORJ\3&0VRϱHUDZLGHUDQJHRIDOJR
ULWKPVGHVLJQHGWRH[SOLFLWO\WHVWDQGLQIHUFRUUHODWHGHYR
OXWLRQZKHUHWZRWUDLWVFKDQJHWRJHWKHUWKURXJKWLPHLQ
DFRXSOHGIDVKLRQ7KHOLQJXLVWLFFRPSDUDWLYHPHWKRGLQ
KLVWRULFDOOLQJXLVWLFVGHDOVZLWKWKHLPSOLFLWFRXSOLQJRI
IRUPRIFRJQDWHOH[LFDOLWHPVIRUH[DPSOHDQGPHDQLQJ
WKHVHPDQWLFϧHOGVRYHUZKLFKWKRVHIRUPVDUHGLVWULE
XWHG+RZIRUPGULIWVRYHUPHDQLQJDQGYLFHYHUVDDUH
PDMRUTXHVWLRQVLQFRJQLWLYHVHPDQWLFVWKDWDUHEHJLQQLQJ
WREHFRQVLGHUHGLQDQHYROXWLRQDU\IUDPHZRUN-RQHV
-RUGDQDQG'XQQ$VZHOOWKHUHODWLYHO\UH
VWULFWHGVHWRIUHIHUHQWVJLYHQE\NLQWHUPVDVFRPSDUHG
ZLWKIRUH[DPSOHWKHFRQWLQXRXVVSHFWUDRIFRORUVDV
ZHOODVWKHHPSLULFDOO\ULFKDQGFURVVOLQJXLVWLFDOO\FRP
SDUDEOHGDWDWKDWH[LVWPDNHWKLVDWUDFWDEOHSODFHWRVWDUW
DQGHϱRUWVWRZDUGWKLVHQGDUHREYLRXVLQRWKHUFKDSWHUV
LQWKLVYROXPH0F&RQYHOOFKDSWHUWKLVYROXPH5HDG
WKLVYROXPH5HDG·VFKDSWHULQSDUWLFXODUVKRZVKRZWKH
LGHQWLϧFDWLRQRIDVPDOOQXPEHURINLQFRQFHSWVDQGWKH
ZD\VWKDWKXPDQVRFLHWLHVKDYHRIFRPELQLQJWKRVHWR
JHWKHUFDQSURGXFHWKHDSSDUHQWGLYHUVLW\RIWHUPLQRO
RJLHVVHHQFURVVFXOWXUDOO\+LVFDVHVWXG\RI3RO\QHVLDQ
NLQWHUPVVKRZVWKDWFRQWH[WXDOL]LQJWHUPLQRORJ\FKDQJH
DJDLQVWWKHEDFNJURXQGRIOLQJXLVWLFSK\ORJHQ\LVDQLP
SRUWDQWSDUWRIWKHDQDO\WLFSURFHVV5HDGLVKRZHYHU
VNHSWLFDOWKDWH[DPLQLQJWHUPRUPHDQLQJFKDQJHVLQLVR
ODWLRQKLGHV´DFXOWXUDOO\XQLGHQWLϧHGSURFHVVµWKLVYRO
XPHEHFDXVHDFKDQJHLQDVXEVHWRIWHUPVZLOORIQHFHV
VLW\KDYHNQRFNRQHϱHFWVWKURXJKWKHIXOOWHUPLQRORJLFDO
V\VWHP2QWKLVSRLQW,DJUHHEXW,WKLQNWKDWZHDUHFRP
LQJIURPGLϱHUHQWDQJOHVZLWK,KRSHFRPSOHPHQWDU\DS
SURDFKHV7KHSK\ORJHQHWLFDSSURDFKWDNHVWKHSDWWHUQRI
FXUUHQWGLYHUVLW\DQGLQIHUVWKHHYROXWLRQDU\SURFHVVWKDW
KDSSHQHGLQWKHSDVWWRSURGXFHWKDWGLYHUVLW\JLYHQVRPH
NQRZOHGJHRIKLVWRU\DQGDPRGHORIFKDQJH:KDW5HDGLV
GRLQJLVVSHFLI\LQJGLϱHUHQWDQGKLJKO\VSHFLϧFYHUVLRQV
RIWKHPRGHORIFKDQJHLWVHOI—VRPHWKLQJRIWHQXQGHUVSH
FLϧHGLQDSK\ORJHQHWLFFRPSDUDWLYHDQDO\VLVGXHWRODFN
RIFXOWXUDOLQIRUPDWLRQ$QH[FLWLQJQH[WVWHSZRXOGWKXV
EHWKHFRPELQDWLRQRI5HDG·VPRGHOVIRUFKDQJHZLWKWKH
DSSDUDWXV RI WKH FRPSDUDWLYH SK\ORJHQHWLF DSSURDFK
DFURVVGLϱHUHQWODQJXDJHIDPLOLHVDQGWKHLUNLQVKLSWHU
PLQRORJLHV7KHUHLVDSRWHQWLDOWKHQWRDUELWUDWHYDULRXV
PDFUROHYHOK\SRWKHVHVDERXWNLQVKLSWHUPLQRORJLHVDVLQ
$OOHQHW¬DO
)LQDOO\WRUHWXUQWRHYROXWLRQRQFHPRUH7KHYDUL
DWLRQLQKRZZHFODVVLI\NLQE\XVLQJODQJXDJHLVQRQ
UDQGRPZRUOGZLGHQRWDOOFRPELQDWLRQVDQGGLVWLQFWLRQV
H[LVW2XUWHUPVIRUNLQGRDVSHFLϧFMRERIZRUN7KH\
WHOOXVZKRLVNLQDQGZKRLVQRWDQGWKH\PDNHHTXLY
DOHQFHVDQGGLϱHUHQWLDWLRQVDFURVVDVPDOOQXPEHURI
FRQVLVWHQWVRFLDODQGELRORJLFDOGLVWLQFWLRQVVXFKDVDJH
DQGVH[JHQHUDWLRQOLQHDJHRUGHVFHQWJURXSDQGPDU
ULDJHDELOLW\/LQJXLVWLFDOO\NLQWHUPVFDQEHXQGHUVWRRG
IURPDSHUVSHFWLYHRIVHPDQWLFYDULDWLRQEXWLQFRQWUDVW
WRRWKHUGRPDLQVVXFKDVFRORUDQGVSDFHWKH\DUHXQLTXH
EHFDXVHRIWKHRQHURXVDQGYLWDOWDVNVWKH\PHGLDWHFRP
PXQLFDWLQJDQGFRRUGLQDWLQJNLQGLUHFWHGEHKDYLRUVVXFK
DV DOWUXLVPSDUHQWDO FDUH DQG LQYHVWPHQW JUDQGSDU
HQWDOFDUHVLEOLQJFRPSHWLWLRQPDUULDJHDQGDOOLDQFH
-RQHVSRVWXODWHVWKDWWKHFRQVWUDLQHGVHWRIFRQ
VLGHUDWLRQVLPSOLFLWLQDQ\NLQVKLSWHUPVLQFOXGHJURXS
PHPEHUVKLS HJ PDOHಭ_ಭIHPDOH LQJURXSಭ_ಭRXWJURXS
JHQHDORJLFDOGLVWDQFHHJROGHUಭ_ಭ\RXQJHUOHYHOVRIJHQ
HUDWLRQDQGVRFLDOUDQN—DOOFDQGLGDWHVIRUDVSHFLHV
W\SLFDOϩH[LEO\JHQHUDWLYHSV\FKRORJ\RINLQVKLS7KRXJK
WKHVHLGHDVDUHODUJHO\XQWHVWHGWKHRUHWLFDOO\WKH\GHULYH
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 56 Fiona Jordan
IURPHYROXWLRQDULO\UHOHYDQWFRQVLGHUDWLRQVVXFKDVNLQ
VHOHFWLRQWKHOLNHOLKRRGRIDOWUXLVWLFEHKDYLRUDQGDV
SHFWVRIRXUSULPDWHKHULWDJH.LQVKLSWHUPVDUHWKXVWKH
PRVWGLUHFWO\'DUZLQLDQRIDOOOH[HPHVDQGWKHVWXG\RI
KRZDQGZK\WKH\HYROYHDFURVVODQJXDJHVFDQFRQWULEXWH
PXFKWRRXUXQGHUVWDQGLQJRIKXPDQVRFLDOEHKDYLRU
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